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REDUCE COSTS... 
STEP UP PRODUCTION 


Low-cost Aetna packaged bearing units simplify modern 
assembly line production. Designed as complete, integral, 
prelubricated units, these bearings greatly reduce over-all 
assembly costs and assembly time, and minimize stock 
handling. Individual units are simple in design, incorporat- 
ing a single row of radial ball bearings with extra large 


AETNA BALL AND ROLLER BEARING COMPANY | 


DIVISION OF PARKERSBURG-AETNA CORPORATION 


lubricant capacity and a highly efficient seal. For all light- 
duty, medium speed applications, they assure dependable 
product performance free from troublesome servicing. 

For complete information, call your Aetna representative 
listed in your telephone directory, or write for Prelubricated 
Bearing Catalog AG-59. 
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get more Orive 
with Maurey drives 


Super-Wedge V-Drives 


GET BIG DRIVE CAPACITY 
INTO SMALL DRIVE SPACE 
AND WHIP THE COST, TOO! 


When your drive problem is to cut down the space and keep up the power, 

Super-Wedge is for you. Super-Wedge belts and sheaves are smaller and 

lighter, centers are shorter, cost is less, and the power capacity is all there. 

Narrow, limber Super-Wedge belts have tremendous load carrying 

strength. Controlled stretch keeps them perfectly matched. Their deep 

side walls contact fully with the narrow grooves of Super-Wedge sheaves 

to pull with extra power. With narrow, small diameter Super-Wedge 

sheaves you save pounds of weight as well as 

inches of space. Only three Super-Wedge 

belt cross sections cover all needs. Every 

belt is static conductive and oil resisting. 
Important, too, is the fact that, 

unlike other high capacity drives 

new on the market, Super-Wedge 

quality is time tested and job 

proven. Today’s Super- 

Wedge drive has 15 years 

of service to industry 

“under its belts.” 


Hi-Q FHP V-Pulleys 

















Variable Spe 





000 


Roller Chains 
WRITE FOR CATALO 


maure 


MANUFACTURING CORPORATION 
2907-23 So. Wabash Ave., Chicago 16, Iti. 
CATALOG B-6O GIVES DETAILS Phone: DAaube 6-515! 


not only on the Super-Wedge Drive, 
but on other proven Maurey quality drives as well. CLEVELAND 


WRITE FOR YOUR FREE COPY KANSAS CITY, Mo 
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OFFERS THE MOST 


COMPLETE LINE OF WIDE-RANGE 
ADJUSTABLE-SPEED DRIVES 
FROM STOCK 





Single groove drives in “‘Q’”’, ““R’’, and ‘‘W”’ cross-section transmit up to 20 hp, 
Double groove drives in “‘R’’ cross-section transmit up to 30 hp. 


Order from 7 sizes and 4 models of 
AP Wide-Range Adjustable-Speed 
Drives. Single groove drives in 
“Q”, “R”, and “W”’ belt cross-sec- 
tion width transmit up to 20 hp. 
And double-groove drives in “R’” 
belt cross-section widths deliver up 
to 30 hp. 


Previously made on special order 
for textile machinery manufacturers, 
AP 2-R Groove Adjustable-Speed 
Drives are now being made for 
Stock. Intended for use on machines 
where a heavy duty, dependable, 
economical adjustable-speed drive is 
needed, they are ideal for replace- 
ment of existing overloaded drives— 
and new installations—where in- 
creased capacities are required. 


AP Wide-Range Adjustable-Speed 
Drives are the economical, compact 
and positive form of speed control. 
Furnishing quiet, accurate adjust- 
ment (up to 2:1), they insure proper 
drive speed for all applications. 


Pe PERTURRR eae 


hub locks flanges securely— 
permits stepless, accurate 
speed 
large adjustments are precise 
and permanent, no freezing. 


; 1 Exclusive double-tapered 
| 


adjustment. Small or 


2 Precisely machined and dy- 
namically balanced, all sheaves 
are strong, quiet running, long- 
lasting and trouble-free. 








3 Simultaneously moving 
flanges insure correct belt 
alignment at all times. 


4 Companion Sheaves feature 
Q-D Bushings. Easily in- 
stalled or removed, they grip 
shaft firmly. 


Your AP Distributor will tell you why more mill men 
are specifying AP Adjustable-Speed Drives. See him! 
His experience and engineering know-how will prove 
that it pays for you to standardize on AP. r 
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THERE’S POSITIVELY ae 
NOTHING LIKE NEW GOODYEAR positive 


BELTS 


—for positive assurance of quality in maximum-efficiency belts 


With Goodyear quality Positive Drive Belts now at your disposal, you’re 
free to explore all these new avenues in machine or appliance design — 


LIGHTER -WEIGHT 


GREATER PRECISION—W 
F tive [ e Belt 2 


tually eliminated 


And remember — Positive Drive Belts are designed contact the G.T.M. — Goodyear Technical Man. He’s 
and built to the famed Goodyear high standards of available through your Goodyear Distributor —or by 
quality. For full details on belts for drives from writing Goodyear, Industrial Products Division, 
fractional to 600 H.P—for speeds up to 16,000 f.p.m., Lincoln 2, Nebraska, or Akron 16, Ohio. 


Goodyear Positive Drive 


Belts are manufactured under license and according to U.S. Patents 2,507,852 and 2,397,312. 


POSITIVE DRIVE BELTS BY ef, 


THE GREATEST NAME IN RUBBER 
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FEATURES THE F-106 CONSTANT-SPEED GENERATOR DRIVE 
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DISKS KEEP SHIFT TIME CONSTANT IN TRANSMISSION SYNCHRONIZER 


ARE PRINTED CIRCUIT MOTORS PRACTICAL? 





TOOTHED BELTS DOUBLE AS CONVEYOR BELTS 





POLYMER BELTS PASS TORTURE TEST 





OVERRUNNING CLUTCH, ELECTRIC CLUTCH COORDINATE MULTI- 
SPEED BELT DRIVE 





DIAGONAL DRIVE SIMPLIFIES POWER TRAIN 





COAXIAL HEADSTOCK DELIVERS TOP HORSEPOWER, SMOOTHNESS 


DIFFERENTIAL SYNCHRONIZES WORK, TOOL SPEEDS 
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FACTS AT YOUR FINGERTIPS: 


Before going further, tear out a Reader Service Card which you will 
find bound into this issue. Fill it out as you read and mail it when 
you're done. We'll act on your request immediately. 
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Whatever your 


V-Belt needs, 
DURKEE- 


ATWOOD 
meets them 


What do you want in a V-Belt? You want 
consistent performance, long trouble-free life 
and full-rated power transmission. That 
means the belts must be made of the finest 
quality materials, with careful attention to 
engineering details, manufacturing processes 
and testing procedures. Durkee-Atwood 
V-Belts are made of the newest high tenacity 
synthetic fibres to assure length stability in 
storage. The exclusive Durkee-Atwood 
“Iso-Dynamic”’ Vertical Matching Machine 
eliminates the “‘sag error’’ that develops when 
V-Belts are matched on horizontal equipment. 
This assures equal power transmission from 
all belts on multiple drives . . . Look to 
Durkee-Atwood for quality, service and savings 
...the most complete line of industrial V-Belts. 


Look for the [DA] On Your V-Belts 


Need High Capacity 
In Compact Space? 


DA 358 V-BELTS. This major design improve- 
ment in V-Belts brings you unprecedented compact- 
ness, high capacity and drive economy. 


Chain and Gear Benefits with 
No Metal-to-Metal Contact? 


DA POSITIVE DORIVE BELTS. Revolutionary 
tooth-grip principle; no stretch; no constant lubri- 
cation. Highly versatile. 


40% Extra Capacity 
in Regular V-Belts? 


RED SHIELD MULTIPLE V-BELTS. Increased 
capacity at no increased cost. Available in oil and 
heat resistant and static dissipating constructions. 


Top Performance in 
Variable Speed Drives? 


VARIABLE SPEED BELTS. For constant per- 
formance. Abrasion-resistant cover; crowned cross 
section maintains stability under extreme loads. 


DURKEE-ATWOOD V-BELTS 


OURKEE-ATWOOD COMPANY MINNEAPOLIS 13, MINNESOTA 
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DODGE TORQUE-ARM 
SHAFT MOUNTED 
SPEED REDUCER 

Install it anywhere—with 

minimum time and effort. 

Here is an overhead installa- 

tion on tanning drums. 

Torque-Arm reducers are 

resistant to acid fumes, salt 

water environment, moisture. 


DODGE TORQUE-ARM 
SHAFT MOUNTED 
SPEED REDUCER 

Can be positioned any place 

on the entire length of the 

shaft. It locks into place on 
both sides of the housing. 

Note modified torque arm on 

this installation on a mixer 

in a beverage plant. 


The Speed Reducer Idea that 


Two things account for the record popularity of Dodge 
Torque-Arm Speed Reducers. First, they cost less to 
install since they require no foundations, sliding motor 
rails or flexible couplings. Second—and most impor- 
tant—these modern reducers as developed by Dodge 
perform brilliantly. Tens of thousands of installations 
underscore Torque-Arm dependability. Torque-Arm 
is America’s quality shaft mounted speed reducer! 


Torque-Arm has been so extensively adopted by 
industry that today models are available for a vast 
range of applications. The Torque-Arm line offers you 
capacities up to 170 hp—output speeds from 10 to 400 
rpm—in single and double reduction series—with 5 to 
1, 15 to 1 and 25 to 1 ratios. Models for vertical or in- 
clined shaft operation are available—as well as special- 
application versions such as flange mounted, right 
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Rugged semisteel housing — 
a solid backbone for solid service 


Here is a tough, corrosion-resistant housing with the strength to hold 
bearing seats in line for the life of the unit. Perfect shaft and gear align- 
ment are assured by doweling the matched halves together and boring 
in line. No gear is overhung. Loads are carried easily, contributing to 
Torque-Arm’s long life and high efficiency—97% in double reduction 
models, almost 99% in single! 


AGMA rated gears— 
quality-guarded by continual tests 


These helical gears have soft cores to withstand shock—and hardened 
surfaces to resist wear. Their quality is guarded in manufacture and 
assembly by the most modern methods of quality control, including 
inspection for runout, tooth spacing, helical lead and involute profile. 
They run quietly, mesh precisely. Teeth are crown shaved for maximum 
contact area. Gears are shrunk on their shafts to prevent shifting. 


Modern deouble-lip seals 

keep oil in and dirt out 

Modern synthetic, double-lip seals of the highest quality keep oil in and 
dirt out of the reducer case. These seals offer protection for the unit 


from dust and dirt and just as effectively insure cleanliness when operat- 
ing in laundries, textile mills, food processing plants. 


’ DODGE 
Re-ally Clicked! [ammeauane 


angle and extended input shaft styles. Optional equip- 

ment includes a positive, sealed-in backstop and a 
positive overload release. soe - CALL THE TRANSMISSIONEER — your local Dodge 
Ask your local Dodge Distributor. Or write us for Distributor. Factory trained by Dodge, he can give 
a " > i = you valuable help on new, cost-saving methods 
our 64 page Torque Arm Speed Reducer Bulletin, com Look under “‘Dodge Transmissioneer” in the white 
plete with engineering data and easy selection tables. pages of your telephone directory, or in the yellow 
DCDGE MANUFACTURING CORPORATION pages under “‘Power Transmission Machinery.” 

8200 Union Street + Mishawaka, Indiana 
Circle No. 19 on Reader Service Card 
OCTOBER, 1960 





CUS 


> 


AJAX FLEXIBLE 
COUPLINGS 


Hours are saved by one of America’s fore- 

most motor manufacturers because of the 

quick hook-up made possible by AJAX 

Flexible Couplings. Their quick connect 

and disconnect provides practically instant 

engagement and disengagement between 

motors and dynamometers. Cross Section of AJAX Rubber- 
AJAX Rubber-Cushioned, Sleeve Bearing Cushioned, Sleeve Bearing Coupling. 
design also saves line-up time and eliminates end-float problems. Motors 
being tested range from 40 to 150 HP. 


Write for complete information on AJAX Rubber- 
Cushioned and Dihedral Gear Type Couplings. 


a 
A fi | If AJAX FLEXIBLE COUPLING CO. INC. 
132 Portage Road Westfield, N. Y. 


Representatives in Principal Cities 
IN CANADA — The Alexander Fleck Ltd., Ottawa 
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LETTERS 


Address letters to: 

The Editor 

Power Transmission Design 

812 Huron Road, Cleveland 15, Ohio 


We slipped... 


As producers of over two million 
torque converters in the last ten 
years, we felt slighted at being ex- 
cluded from your directory of torque 
converter manufacturers which ap- 
peared in the August issue of Power 
TRANSMISSION DESIGN, 

We make 11-34, 12, and 12-5/16-in. 
diam converters for industrial appli- 
cations. Stall torque ratios are from 
2.00 to 2.54:1. Maximum torque ca- 
pacities are up to 275 lb-ft. Efficien- 
cies are as high as 90% during con- 
verter phase operation and approach 
97% in the fluid coupling phase. 
In general this article was very well 
written and should help to acquaint 
more designers with this type of 
drive. We hope it will stimulate fu- 
ture torque converter applications. 
I’d like, also, to take this opportun- 
ity to thank you for being on the 
PoweR TRANSMISSION DESIGN circu- 
lation list. 

M. J. WACLAWEK 

Chief Project Engineer 

Borg & Beck, Div., Borg-Warner Corp. 
Chicago, Ill. 

In gathering information for a com- 
prehensive article like this, these un- 
intentional omissions do occasionally 
occur. We hope that publication of 
your letter will make at least partial 
amends. 


Nomogram request 
Gentlemen: 

Could you publish a nomogram show- 
ing the gallonage per minute of a 
hydraulic pump at a given speed for 
different cu in. per minute displace- 
ments? E.g.: A pump delivers 6 GPM 
at 3600 RPM. What’s its displacement 
per rev? 

MR. LANDANCE 

Port Machine Shop 

1912 Chapin Street 

Tampa 5, Florida 

A nomogram that does this appeared 
in our May 1960 issue, page 54. In- 
cidentally, this works with hydraulic 
motors, too. 
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10 good reasons for choosing Dynamatic 
Eddy-Current Speed Control Equipment 


1 Adjustable speed from AC power 








2 Accurate speed control 





3 Wide speed range 





4 Rapid response 





5 Low power loss 





6 Simplified construction 





7 Remote control (when desired) 





8 Quiet, efficient operation 





9 Low maintenance cost S ef 








~~ 
10 No commutators, rings, » ~ 


brushes, or rotating coils . 
wi \ 


Magnapower Heavy-Duty 
Liquid-Cooled Coupling 


Using standard alternating current as a power source, Dynamatic 
Eddy-Current Couplings and Drives are the answer to practically 
all stepless adjustable speed requirements. 


A wide range of standard and special control features may be ee - A 
obtained from electronic or transistorized magnetic amplifier con- 


trol systems. The addition of an eddy-current brake to standard 
couplings or drives provides smooth, cushioned stops and con- 
trolled deceleration. 


Dynamatic Eddy-Current Equipment is available in sizes from '/; hp 

Ajusto-Spede Drives to heavy-duty Magnapower Couplings rated ORIGINATOR 

up to 20,000 hp—and larger. AND LEADING PRODUCER 
Place your speed control problems in the hands of experts. Our OF EDDY-CURRENT 
representatives, located in all principal cities, are fully qualified SPEED CONTROL 

to discuss your speed control problems and suggest Dynamatic EQUIPMENT 


Equipment that will do the best job for you. Call Dynamatic 
today—there is no obligation. 


May we Send You Illustrated Literature Describing Dynamatic Eddy-Current Equipment 


DYNAMATIC DIVISION 
ATON MANUFACTURING COMPANY 
3122 FOURTEENTH AVENUE «© KENOSHA, WISCONSIN 
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Heres "—“ Eifiott 


Flexible Shafts 
ole - Me Toha late 


and MONEY 


TIME 





Two Elliott Standard Flexible Shafts 
drive special processing machine 
and vibrator operating simultane- 
ously. Flexible Shafts isolate vibra- 
tion of table from motors. 


i ee 


Four %” Standard Flexible Shafts 
used in special production machin- 
ery in box manufacturing company 
eliminate parts and intricate mech- 


Safety is enhanced, appearance im- 
proved by coupling bale loader 
to tractor’s power take-off with a 
Standard Flexible Shaft. Separate 
gas engine for loader is eliminated. 


One Elliott Flexible Shaft assembly 
can replace many parts, saving as- 
sembly time and labor. In one 
application, a Flexible Shaft for a 
textile machine replaced 50 parts, 
reduced cost of original mechanism 
by two-thirds. 


on. 
Pp « 

S/hott 

OaTS FOR Stttonees 


Write for our 
Catalog 263 


‘FLEXIBLE SHAFT DATA 
FOR DESIGNERS’ 


B.W. ELLIOTT MFG. CO., INC. 


> 


251 State St., Binghamton, N. ¥ 
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ScHenectapy, N. Y.—A single nine- 
inch traction motor 
from General Electric is used to drive 
the Eureka Williams’ “Henney Kilo- 
watt”, a 


diameter, 72v 


new electric automobile 
demonstrated recently at a meeting 
of the Edison Electric Institute at 
Atlantic City. 

The Kilowatt uses a Renault Dau- 
phine body, weighs about 2245 lbs, 
with an 89 in. wheelbase. Range 
varies from 40 miles a day continu- 
ous running to 50 to 60 miles a day 
with frequent stops. Top speed is 
35 mph fully loaded. 

The motor, from General Electric’s 


| Direct Current and Generator Dept., 


is basically an electric truck motor, 


| modified to produce high torque per 


| ampere with reduced weight and 
size. The design features special 
adapters and shaft configurations. 
Speed is changed by adjustment of 

| the armature voltage, principally by 
series and paralleling the batteries. 
This is done by a magnetic control 
worked by a foot pedal similar to 
the gas pedal in a conventional car. 
You reverse by flipping a switch on 
the dashboard. Maintenance consists 
of keeping the batteries filled and 
lubricating nine chassis grease fit- 
tings. Batteries can be recharged 
overnight by plugging into any 110 
or 220 vac outlet, since rechargers 
are standard on production models. 

| A power take-off can be provided 


NEWS from the power transmission field 


Modified traction motor drives electric automobile 


for driving accessories. 

Engineered by the Henney Motor 
Co. Div. of Eureka Williams, the 
Kilowatt is the combined inspiration 
of B. L. England, board chairman 
of Atlantic City Electric Co., and 
G. Russel Feldman, president of 
Eureka Williams. Sales are at present 
limited to the utility industry. 


SKF opens staff 
services to distributors 


PHILADELPHIA, Pa.—Under a new 
plan recently announced, authorized 
distributors of SKF bearings will be 
able to call on the firm’s staff special- 
ists for expert business advice. Called 
the Trade Aid Plan, the services of- 
fered will range from insurance and 
taxes to how recruit personnel. Main 
beneficiaries will be smaller busi- 
nesses. 


POWER TRANSMISSION DESIGN 





FULL POWER...EVEN IN OIL! 


{ 


NEW Dick) SUPLEX oil, grease-defying BELTING 


WITH EXCELLENT MECHANICAL EFFICIENCY UNDER ADVERSE CONDITIONS 


ANOTHER MAJOR DEVELOPMENT FROM R. & 
J. DICK — 

Suplex Belting has already proved a profitable 
find in industry after industry. With it there’s no 
slippage or stretch in the presence of grease and 
oil. Loss of drive efficiency due to oily conditions, 
machine shutdown for belting maintenance, ex- 
cessive wear on belting—all have been eliminated. 


A STRONG, DURABLE, ALL-SYNTHETIC BELTING 
Suplex Belting is a special, oil resistant version 
of our revolutionary Dixylon Belting and offers all 
the advantages of Dixylon: its great strength, 
durability, freedom from stretch . . . will run for 
years without take-up . . . can be used on small 
pulley diameters at amazingly high speeds. Avail- 
able in fractional H.P. up to one thousand H.P. 


Versatile, easily fitted to the drive . . . joined on the job . . . smooth, strong joints 
. . made endless in minutes with simple tools. 


Get All The Facts About Suplex Belting Now. Send Coupon For Catalog. 


CHICAGO « LOS ‘ANG Es SAN FRANCIS: e SEATTLE 
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Clip and Mail 
| R. & J. Dick Company, Inc. 
| Dept. 10-J, Totowa, New Jersey 
| Without obligation to me, please send catalog on 
l Suplex Oil-Resistant Belting. 


| Name. 








| Position 
| Company. 
| Full Address 














SINGLE, DOUBLE & 
TRIPLE STRAND 


STOCK 
SPROCKETS 


TYPE A—-STEEL PLATE 
NO HUB 
TYPE C—MULTIPLE 


gv¥¥y STRAND, CAST IRON 
» 


TYPE B 
STEEL 
TAPER-LOCK 
REMOVABLE 
BUSHING 


TYPE B 
FINISHED 
BORE 


Be aa 
@ It’s sound engineering to use 
stock DIAMOND Roller Chain for 
efficient drives, even on the most 
highly specialized machinery. Stand- 
ard DIAMOND Roller Chain and 
stock Sprockets shorten development 
time, cut power transmission design 
costs, lower production costs. For 
power transfer, precision timing, con- 
veying—whatever the application— 
traditionally high quality DIAMOND 
Roller Chain Drives assure long, con- 
tinuous, trouble-free performance. . . 
easy, economic main- 
tenance. 

Write now for your copy | 
of latest DIAMOND 43 
Chain and Sprocket 
Catalog! 


DIAMOND CHAIN CO., Inc. 


A Subsidiary of 
American Steel Foundries 


Dept. 718 « 402 Kentucky Avenue 
Indianapolis 7, Indiana 


eOnncececencececccecececcnsenseoneccesee 
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NEWS continued 


Dodge acquires 
French firm 


MisHawaka, Inp.—Dodge Mfg. In- 
ternational A. G. has acquired 40 
per cent ownership of a new com- 
pany in northern France to be known 
as Colmant, Cuvelier, Dodge S A. 
The company, which will 
Dodge’s operations into the Euro- 
pean Common Market, will make 
Taper-Lock sheaves and other prod- 
ucts. Claude Cuvelier, president of 
Colmant & Cuvelier, will direct the 
recently-built factory. Dodge interests 
will be represented by Arthur Terry 
Il, European manager of Dodge In- 
ternational. 


extend 


Bowmar Instrument 
doubles plant size 


Fort Wayne, Inp.—A new plant ad- 
dition that doubles the company’s 
manufacturing area and production 
capacity has been opened by Bowmar 
Instrument Corp. at Fort Wayne, Ind. 
Totalling 23,000 sq. ft., the new fa- 
cility has an electronically-equipped 
laboratory and specially air-condi- 
sections for ultra-precision 
machining, heat treating and painting 
of components with tolerances meas- 
ured to 1/10,000 of an inch. 


tioned 


MEETINGS 


OCTOBER 


17-19 American Society of Mechanical 
Engineers-American Society of Lu- 
brication Engineers, Lubrication 
Conference, Statler Hilton Hotel, 
Boston, Mass. 


American Gear Manufacturers As- 
sociation, 1960 Semi-Annual, 
Edgewater Beach Hotel, Chicago, 
lll. 


National Lubricating Grease In- 
stitute, Annual Meeting, Edge- 
water Beach Hotel, Chicago, III. 


Society of Automotive Engineers, 
National Fuels and Lubricants 
Meeting, The Mayo, Tulsa, Okla. 


American Society of Mechanical 
Engineers, Annual Meeting, Stat- 
ler-Hilton Hotel, New York. 


SOLVE 


power 
transmission 
problems with 


STOW 
FLEXIBLE 
SHAFTING 


THE EARLY STAGE 
OF DESIGN PLANNING 
IS THE TIME 
TO CONSIDER 
STOW FLEXIBLE SHAFTING. 
Flexible Shafting can solve many 
complex power transmission 
problems normally encountered in 
transmitting power through a 
curved path or between compo- 
nents which have relative motion 
most efficiently, and more eco- 
nomically. mn 
Use of standard or specifically 
designed power drive flexible 
shafting reduces or eliminates 
alignment and maintenance prob- 
lems ... does away with complex 
and expensive arrangements... 
removes danger of exposed mov- 
ing parts. 
CHECK THESE ADVANTAGES: 
e Simplicity of Design— 
greater freedom to locate 
components . . . ideal for 
connecting components 
having relative motion. 
High Efficiency—ranging 
from 80°, to 95%. 
Safety—replaces exposed 
universal joints and shafts 
in hazardous locations. 
No Alignment Problems 
—accuracy of alignment, 
so important on convention- 
al drives, is not required. 
When next you have a special- 
ized power transmission problem 
. check with STOW before de- 
signs have advanced too far. 
STOW engineers are ready to 
help you. 
Write for Engineering Bulletin 
No. 570 and a free torque calcu- 


STOW 


MANUFACTURING CO. 
440 Shear St., Binghamton, N. Y. 
A TTT RE 
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THE NEW MULTI-WEDGE DRIVE SHEAVE 


MULTI-V DRIVE SHEAVE 


POSITIVE DRIVE PULLEY 


FIRST, LOOK AT THREE 


Measured by horsepower handled, the 
three wheels shown are the same. But 
Multi-V (long the industry favorite) is 
bulky, as compared with the new light- 
er, equally strong Multi-Wedge Drive. 
And the Positive Drive combines ad- 
vantages of the chain and gear with the 
advantages of the belt. 

For all three, even in fractional sizes, 
Worthington supplies the tapered, split 
QD hub with the Golden Screws. Or, 
of course, it supplies bored-to-suit hubs 
for special applications. And for every 
drive, from 1/20 hp to 600 hp or more. 
the proven Worthington-Goodyear 
belts are supplied. In fact, the QD hub 
plus these belts in any of the above 


three drive types make them most com- 
pact, flexible and long-lived. 

Which drive you choose is up to you. 
But don’t toss a coin. To help you de- 
cide, Worthington has just issued new 
engineering manuals on all three drives, 


WORTHINGTON CORPORATION 
Section 79-33, Oil City, Pa. 


including “how-to-figure-it’” informa- 
tion. For low horse power drives, get 
the “Fractional HP” manual. Ask the 
Worthington distributor listed in the 
Yellow Pages for the manual(s) you 
want. Or send the coupon listed below. 


Please send me the engineering manuals checked here 
C) Multi-Wedge [ Multi-V [ Positive Drive [ Fractional HP 


NAME 
COMPANY —___________ 


STREET. 
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SIMONDS 


INDUSTRIAL 


CUT GEARS 


* FINISHED GEARS 
* CUSTOM GEAR CUTTING 


* HEAT-TREATED, CASE OR 
FLAME-HARDENED 


You are sure of quality and 
prompt service when you place 
your industrial cut gear require- 
ments with SIMONDS GEAR. 
We produce the full range of 
sizes in the types and materials 
you need from your blanks or 
ours. Let us quote on your next 
gear requirements. 
FF 

Stock carrying distributors of 
Ramsey Silent Chain Drives and 
Couplings; and industrial V-belts. 


SIMONDS 


GEAR & MFG. CO. 


LIBERTY at 25TH PITTSBURGH 22, PA 


Quality Gears for over 65 years 
Circle No. 48 on Reader Service Card 


14 








MEN of the power transmission field 


Stafford sales manager 
of Jones Machinery Div. 
Cuicaco, ILt.—Milton C. Stafford 
has been appointed manager of prod- 


STAFFORD 
uct sales of the Jones Machinery 
Div., Hewett-Robins, Inc. Stafford is 
a graduate of the University of Min- 
nesota, where he majored in mechan- 


ical engineering. He was formerly 
Chicago district manager for Jones 
products. 


Walter P. Schmitter dies 


MILWAUKEE, Wis.—Walter P. 
Schmitter, engineering vice president 
of The Falk Corp. and an interna- 
tionally known engineer, died Sept. 5 
at the age of 62. Associated with Falk 
since 1924, he was the originator of 
the Schmitter Rational Gear Formula, 
adopted in the thirties by AGMA as 
ihe standard of the industry. A past 
president of AGMA, in 1944 he was 
selected by the Association to re- 
ceive the Edward P. Connell award 
for his contribution to the design and 
development of gearing. He was the 
patentee of over a hundred improve- 
ments in mechanical power trans- 
mission. 


What Some Folks Won’‘t Do 
to use a CONWAY CLUTCH! 


TODAY... 


we look at the Conway 
Sleeve Clutch (illustrated) 
and think of all the work 
we must do so it will fit 
our jobs. 


IN THE OLD DAYS, 


folks looked at the same 
Conway Sleeve Clutch and 
thought of how much work 
it would save. Do you 
know that some of those 


old-timers put the flat belt right smack-dab on the hub! Now, that’s 


downright miserly * 


Hence, if you are averse to work 


you know, like cutting keyways and 


mounting sheaves, gears and sprockets—JUST LET US DO IT. We, 
at Conway Clutch, are crazy about it (Work, we mean.) Write us and 


ask about integrated clutches. 


* Anyone for penny-pinching? 


The CONWAY CLUTCH COMPANY 


2754 COLERAIN AVE. 
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Four new executives 
at SKF 


PHILADELPHIA, Pa.—Four execu- 
tives have been appointed to key 
posts in SKF’s Altoona and Philadel- 
phia plants. William C. Wright takes 
up the newly created post of general 
manager, Altoona Div.; James A. 
Graham, formerly plant manager, 
Philadelphia, succeeds Wright as 
production manager; Stanley Ka- 
bala, formerly Altoona plant man- 
ager, becomes plant manager, Phil- 
adelphia; and Woodrow Wilson, Al- 
toona supervisor of factory engineer- 
ing and maintenance, was named AI- 
toona plant manager. 


Radke promoted controller 
of Cleveland Worm 
and Gear 


CLEVELAND, On10—William B. Rad- 
ke, formerly auditor, has been pro- 


RADKE 


moted to controller of the Cleveland 
Worm and Gear and Farval Divisions 
of Eaton Manufacturing Co. He suc- 
ceeds Floyd H. Neel, who is retiring 
after 43 years. Radke, a graduate 
of Northwestern University, joined 
the Eaton Farval Division in October, 
1957 as auditor after working for a 
number of years with the Stouffer 
Corp. and the Cleveland City Forge 
Co. He is a member of the National 
Association of Accountants. 


Simplatrol names 
Woodman 

Southeastern rep. 
Worcester, Mass.—B. S. Woodman 
has joined Simplatrol Products Corp. 
as Southeastern district engineering 
representative. 
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Controlled single or multiple cycling within a wide 
range of speed 

Clutch and brake in a single synchronized unit 
Adaptable to mounting on crank, cam or drive 
shaft for flywheel or geared applications. 

Can be used with flywheel, gear or drive-spider 
and mounted outboard or between. bearings. 
Ofelalt¢-lalaeelam c-let-le) Mee ticos me colas itl -m 

Compact, space-saving, easily installed. 

Minster Electrical Controls to your requirements 


Write for OEM Clutch Bulletin CFC-54. 


Combination 
Clutch and Brake 


Air-Operated - Compact 


Fast Acting + Perfectly Synchronized 


Cross section 
of parts 
m motion 


AIR IN—CLUTCH ENGAGED—(brake off) AIR OUT—BRAKE APPLIED—(clutch disengaged 


PRESS 
CONVERSION 


A Minster clutch conversion is the most profitable 
way to increase press efficiency. It eliminates down- 
time . . . reduces maintenance and parts replace- 
ment .. . increases die life . . . reduces operator 
fatigue... improves safety and increases production. 

Minster conversion units, made by a press manu- 
facturer who knows your problems, are standard 
clutches individually applied to your press. Complete 
with flywheel and shaft, ready to drop in place. 
Thousands in daily use. 


Write for Clutch Conversion Booklet CC57. 


THE MINSTER MACHINE COMPANY - MINSTER, OHIO 


MINSTER 
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' Whatever the product... 4 


Precision can be designed into any power transmission 
equipment. But precision performance results only when 
the gearing is made to the exact specifications for a 
particular application. 

CINCINNATI Custom gears and gear boxes are pre- 
cision made, precision inspected, GUARANTEED— 
with delivery dates as promised! 


Send us your prints for quotation. 


THE 
CINCINNATI 
GEAR CO. 


Mariemont Ave. Cincinnati 27, Ohio 
® Custom Gear Makers Since 1907 


GEARS, good gears only 
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MEN continued 


Tann Corp. picks 
new product managers 


Detroit, Mich.—Tann Corp. has ap- 
pointed vice presidents-general man- 
agers for two of its subsidiaries set 
up to manufacture new products. 
John Glass will head Tann Bearing 
Co., producers of hydrodynamic oil 


F 


GLASS RADNOR 


film bearings. Michael Radnor will 
manage Tann Controls, whose major 
product will be proximity switches. 
Glass was earlier a general manager 
of Wagner Bros. Equipment Div. and 
vice president-general manager of 
Studrive, Inc. Radnor, a graduate of 
the London School of Economics, was 
a senior manufacturing engineer for 
Westinghouse Corp. small motors div. 
before joining Tann. 


American Pulley chooses 

Marsh as factory manager 
PHILADELPHIA, Pa.—American Pul- 
ley Co. has appointed Vernon Marsh 


; | as factory manager of its Philadelphia 


plant. Marsh, who was formerly gen- 
eral manager of factory operations 
for Kromex Co., has over 20 years 
experience in production and manu- 
facturing methods. Previously he was 
with Coleman Co. as factory man- 
ager, and with Mid-States Mfg., Inc. 
as general manager and executive 
vice president. 


Dayton names Seammen 
district manager 


MELROSE Park, Itu.—Frank H. 
Seammen has been named district 
sales manager in Florida and Geor- 
gia territories by Dayton Industrial 
Products Co. He'll handle Dayton’s 
line of V-belts, radiator and -heater 
hose and other automobile items. Pri- 
or to joining Dayton, Seammen 
worked in rubber product sales in 
the southeastern states. He attended 
the Universities of Houston and Flor- 


ida. 
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BOSTRON Tensile Members 


GREATER STABILITY — Changes in humidity — 
and the resulting moisture regain — often mean a 
matching problem with ordinary V-Belts. The moisture 
regain of BOSTRON is low — 0.4% — or Yoth that 
of the conventional reinforcing fiber. This means far less 
time spent in matching, and lower belt inventory too. 


HIGHER STRENGTH — Stronger belts can with- 
stand more shock loading, need less maintenance. 
BOSTRON is approximately 40°/, stronger than the 
conventional fiber used in V-Belts. 


STRETCH RESISTANCE — V-Belts reinforced with 
BOSTRON have low stretch. BOSTRON is inherently 
stretch-resistant and the cords are put through a 
special heat and tensioning process to further minimize 
stretch. Thus, belts reinforced with BOSTRON show 
comparatively little growth — even after many months 
of continued operation. 


| 
are made with... 





NEOPRENE with 
FIBER-DISPERSED Stock 


GREATER RESISTANCE to oils, heat, abrasion, 
chemicals and ozone is provided by Neoprene. 


HIGH CROSS-WISE RIGIDITY is provided by 
the closely-packed, straight-line formation of the fibers 
in the compression member. 


EXCEPTIONAL LENGTH-WISE FLEXIBILITY is 
— by the virtually frictionless positioning of 
rs. 


EXTRA SUPPORT for the tensile members during 
shock-load impact and during normal operation. 


The industry’s most advanced developments 
are now standard in the entire BOSTON 
Multiple V-Belt line! 


@ CUT DOWN MAINTENANCE @ MAINTAIN SMALLER INVENTORY @ SAVE MATCHING TIME @ SAVE TAKE-UP TIME 


BOSTON WOVEN HOSE & RUBBER COMPANY 


|-Telk-sge), | 


Div. OF AMERICAN BILTRITE RUBBER CO., INC. 


BOSTON 3, MASS. 








INDUSTRIAL HOSE BELTING V-BELTS 


wo &f& Fe &y & 


PACKING MATTING TAPE 
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READY 
TO 
INSTALL! 


GLOBE 


Hardened Steel 


MITER GEARS 
Complete with 


Keyway and set screw 


ty, 
t 


Globe's new HMK Miter Gear 
Series eliminates additional 
machining and costly delays. 


FROM STOCK 
4 to 16 PITCH 


Available through 
Leading Power Transmission 
Distributors 


34TH: AND CLEA 
PHILADELPHIA 32, PA. 
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MEN continued 


Norma-Hoffman elects 
Baxter 


STAMFORD, Conn.—Howard A. Bax- 
ter has been elected vice president 
in charge of engineering for Norma- 
Hoffman Bearings Corp. He succeeds 


BAXTER 


Warren D. Anderson, who continues 
as engineering consultant to the presi- 
dent in addition to outside activities 
in development and consulting engi- 
neering. A graduate of lowa State 
with a B.S. in mechanical engineer- 
ing, and post-graduate work at UCLA. 
Baxter will be responsible for all en- 
gineering functions, including ma- 
chine and product development, sales 
engineering and research. Previously 
he was with Hughes Aircraft Co. as 
head of the mechanical design section 
of radar laboratories and with Bell 
Telephone Laboratories as mechani- 
cal project engineer. 


Johns-Manville makes 
Smith vice president 


New York, N. Y.—Arthur C. Smith 
has been appointed a vice president 
and director of plant engineering of 
the Johns-Manville Products Corp. 
In his new post, he will be responsi- 
ble for the J-M plant engineering pro- 
gram and will guide the company’s 
two major engineering departments 
at Manville, N. J. and Waukegan, Ill. 
Smith came to J-M in 1940 as as- 
sistant plant engineer and was made 
chief plant engineer in 1954 after 
assignments as project engineer on 
construction, and building products 
div. production engineer. He holds 
a B.S. in mechanical and electrical 
engineering from Northwestern Uni- 
versity. 


Beswick named Bendix 
eastern sales manager 
Mapison Heicuts, Micu.—Albert N. 


Beswick made _ eastern 
regional sales manager for the Bendix 
Filter Div. of The Bendix Corp. 
Formerly a sales engineer for the 
same division in the middle Atlantic 
states, Beswick will work at the main 
plant in Michigan and supervise the 
eastern sales effort for a wide range 
of fluid and air filter products. 


has been 


Pomo joins 
Precision Bearing 


OmaHa, Nes.—A. Pomo has joined 
Precision Bearing and Transmission 
Co. as assistant to the vice president. 
He will be in charge of personnel and 
will also head a new department for 
handling credits and supervising of- 
fice procedures and stock control. 


Vickers names 
director of research 


Detroit, Micu.—Dr. W. Wai Chao 
has been appointed director of re- 
search and development at Vickers 
Inc., Div. of Sperry Rand Corp. Prior 


WAI CHAO 


to joining Vickers in 1959 as chief 
of research, Dr. Chao directed engi- 
neering efforts for such major proj- 
ects as the second stage liquid rocket 
engine for the Discoverer program 
and altitude control rocket systems 
for “Project Mercury” and the X-15 
airplane. He received a _ B.S.M.E. 
from the National Tung-Chi Uni- 
versity in China and his M.S. and 
Se.D. degrees from M.I.T. 

Dr. Chao is a member of IAS, 
ARS, ASME, SAE, Combustion In- 
stitute and has served as representa- 
tive on the Liquid Rocket Committee 


of AIA. 
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Dayco's Fuller now 
asst. purchasing director 


Dayton, On1o—Carl A. Fuller has 
been named assistant director of pur- 
chases for the Dayco Corp. He suc- 
ceeds C. A. Griep, retiring after 
more than 28 years with the com- 
pany. Fuller joined Dayco a year 
ago as senior buyer for maintenance 
equipment and supplies. A graduate 
in mechanical engineering of Akron 
University, he was formerly a pur- 
chasing agent for one of the large 
rubber companies. 

Griep came to the company in 1932 
and has worked in the purchasing de- 
partment since 1942. 


Pfeifer heads 
merchandising at 

Chain Belt 

Mitwaukee, Wis.—G. H. Pfeifer 
has been appointed director of prod- 
uct merchandising and public rela- 
tions by Chain Belt Co. He'll be re- 
sponsible for all the company’s ad- 
vertising, sales promotion and pub- 
lic relations, as well as coordinating 
product merchandising. Pfeifer 
joined the company in 1933, was ap- 
pointed advertising manager in 1943, 
and manager of sales promotion and 
advertising in 1955. 


Furlow joins 
R. C. Brown Co. 


Datias, Texas—C. F. Furlow, Jr. 
has joined the R. C. Brown Co. as 
head of the Houston office. He will 


FURLOW 


be responsible for the sales and en- 
gineering of equipment in South Tex- 
as and Lower Louisiana. For the past 
five years Furlow has managed a 
Houston equipment supply company. 
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different 
motorized 
speed reducers 


available from stock 





Yes! 956 different combinations of Perfection Motorized 

Worm Gear Speed Reducers are available for immediate 

delivery, from stock. Ratios range from 5 to 1 to 60 to 1, 
in capacities from 1/6 H.P. to 5 H.P. 
Perfection “GieBlange Reducers may 
be ordered complete with motor or 
without motor, tox be used with a 
motor of your own choice. 


“Flanged motor reducers offer the 
maximum in cOmpactness, rigidity 
and adaptability. Through the use of 
standard NEMA face mounted mo- 
tors, complete interchangeability be- 
tween motors is provided. Motor 
maintenance is possible without dis- 
turbing the drive and reducer. Motor 
assembly is fast and positive with no 
alignment problems. 


Write for your free copy of our new 28 page catalog 
containing illustrations, charts and tables to help you choose 
the right Reducer for your particular application. Ask for 
Bulletin No. M-140. 


Licensed under Pot. 2,868,031 


AMERICAN STOCK GEAR DIVISION 


PERFECTION GEAR COMPANY, HARVEY, ILLINOIS 
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to MIGHTY CRAWLERS 


Both are driven by Rockford Spring-Loaded Clutches. 


These versatile power-links drive many vehicles 
of all types and sizes. Torque loads range 

from 50 to 2,530 ft. Ibs.! Sizes vary 

from the compact 6” clutch to the 

powerful 16” double plate unit. 

Positive, full-motion driving 

power with smooth starts and 

controllability is yours with 

Rockford Clutches. Write today 


for illustrated brochure. SPRING-LOADED 


ROCKFORD CLUTCH 


ROCKFORD CLUTCHES 


ROCKFORD CLUTCH DIVISION BORG-WARNER 


1331 EIGHTEENTH AVE, part bee ‘ 
} org-Warner International 
ROCKFORD, ILLINOIS (|Riiidiaeimll] 36 So. Wabash, Chicago, Ill. 
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Warner Electric names 
Keefer president- 
controller 


BeLort, Wis.—William W. Keefer 
has been named president-controller 
of Warner Electric Brake & Clutch 
Co. Prior to joining Warner, Keefer 
was with United States Steel as a 
financial executive. He also served 
as a consultant with the A. T. Kear- 
ney Co. A graduate of Chicago Uni- 
versity, he did graduate work at 
M.I.T. and the University of Copen- 
hagen. 


Wallace becomes v.p. at 
Bearing Headquarters Co. 


Cuicaco, ILL.—Zearl B. Wallace 
has been made a vice president of 
Bearing Headquarters Co., Div. of 
Ray M. Ring Co., Inc. He has been 
with Bearing Headquarters since 
1948. In 1952, he became a sales 
manager and then managed the com- 
pany’s Calumet office when it was 
opened in 1954. Since 1954, he has 
also been acting as a steel mill spe- 
cialist. He will continue to head the 
Calumet office. 


Garlock appoints 
Henderson supervisor 
in research 


Patmyra, N. Y.—Garlock Inc. has 
appointed Jack A. Henderson super- 
visor of research and development 
section, engineering department. Hen- 
derson has attended California Aero 
Tech and the California Institute of 
Technology, and has worked for the 
Curtiss-Wright Corp., Merck & Co. 
and Becton Dickinson, Inc. 


Gard fills new post 
at Dodge 


MisHAWAKA, IND.—For closer con- 
tact with its more than 500 authorized 
distributors, Dodge Mfg. Corp. has 
assigned Lawrance R. Gard, Jr. to a 
new position of assistant manager of 
distributor sales. Before coming to 
Dodge, Gard owned and operated the 
S. D. Callaway Co., Inc., industrial 
distributors. Previously he had been 
with Dodge in 1952 as sales rep. for 
the Kansas-Missouri district. 
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m 6Better Power ‘Transmission! 


@® More than 98% power transmission efficiency is 
one proof of the important advantages you get with 
CULLMAN ROLLER CHAIN DRIVES. They’re 
dependable, flexible, economical . . . proved in over 65 
years of service to industry. 


Culiman Sprockets and Roller Chains are 
carried by leading industrial distributors 
everywhere. 

\y FACTORY WAREHOUSES AT: 

S 821 South Santa Fe Ave., Los Angeles 21, California 
239 West 18th St., New York 11, New York 

Ss 

aN 


2618 Carnegie Ave., Cleveland 15, Ohio 
205 North 11th St., Tampa 2, Florida 


* 
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cullman 


FLEXIBLE COUPLINGS 


complete with keyways, setscrews and 
hardened teeth are designed to correct 
angular misalignment or to connect a 
motor directly to a machine. Bore sizes 
from 7/16” to 454” diameter; fractional 
to 420 horsepower ratings; off the shelf. 


WRITE today for free Cullman 
literature. Let us help you solve your 
roller chain drive problems. 


an a es cs a ne SS SS OS OS ee ae oe oe a oe oe 


CUllMaAaN Wheel COMPA|NY 1244 siesta street - chicago 14, tinois 


Sollee Coain Drive chnce 1883 wh ee : 
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FAWICK MAGNETICS PROVIDE... 


‘ f A j en?" Automatic power transmission FAWICK Mag 
i a — jee t r¢ na . 


netic Clutches helps maintain dimen: 


p 








Of nozzle and test section in ld’s largest known 
Mach 6 wind.tunnel. Tunnel is par the 
4 Karman Gas Dynamics Facility, operated b 
Inc., Operating contractor for the | 
...fast, automatic sing 
9 search & Development Command w 


ter in Tennessee 


positioning to 7 ae er 
arom ee ee) ee ee 
*.002" at Mach 6! da. 


1. = amen 
Meetinc the most demanding requirements for automatic power = a 


transmission is a specialty of FAwicK Magnetic Clutches. Proof of aes — ® 
superior performance is found at the world’s largest known Mach 6 >. = 
wind tunnel—at the U.S. Air Force’s Arnold Engineering Development ROE oD eee hte 
Center—where only the finest systems and components are used to 

assure optimum conditions during testing of aerospace configurations, 


Here 160 Magnetics are integrated with an ultra-sensitive control 
system which establishes and maintains the internal contours needed to Sum SC-375 Magnetic Clutches. one for “extend 
achieve simulated air pressure and velocity. As shown here, these aaa ene for “retract” action. are mounted inside 
contours are provided by flexible nozzle plates of stainless steel which gear housing at base of each of 80 jack stations 
form the tunnel’s top and bottom walls. Plates are positioned with Clutches operate in “oil”, with torque ratings of 
80 ball-screw jacks each driven through two Magnetic Clutches. 275 in.-lbs. starting and 340 in--lbs 


To set up a test, the master control is dialed to the desired Mach 
number. This sets 80 potentiometers, one at each jack station, to signal Photos and information courtesy of ARO, Inc., 
the necessary ‘“‘extend”’ and “retract” action which establishes the a subsidiary of Sverdrup and Parcel, Inc. 
correct nozzle aperture and plate curvatures. Changes in velocity are 
made during operation merely by changing the master dial settings. FAWICK AIRFLEX DIVISION 
A feedback system immediately readjusts any portion of the nozzle FAWICK CORPORATION 
forced out of position by pressure. 9919 CLINTON ROAD ¢ CLEVELAND 11, OHIO 


? ' ; r Fawick Canada, Ltd., 60 Front St., West, Toronto, Ont., Canada 
Operation of this highly automated system depends on efficient 


power transmission. The Magnetics’ job is to actuate the jacks in 
response to the plate-positioning signals. They do it instantly ... 


and dependably . . . under all conditions of tunnel operation from a, 
Mach 1.5 to Mach 6... to an accuracy of + .002 inch! 


This is just one example of Magnetics in action. For detailed 


information on how they can fit into your automatic equipment JA Co/V ELE 7 SC “ 


designs, contact your nearest FAWICK representative or the 
Home Office, Cleveland, Ohio. INDUSTRIAL CLUTCHES AND BRAKES 
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Main gearbox 


FIGURE 1. General layout and location of 
F-106 constant-speed generator drive system. 
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The F-106 Constant-Speed Generator Drive 


... an unusual power transmission problem 


By P. W. Corbett, 


propulsion group engineer, Cenvair Div., General Dynamics Corp 





ELECTRIC power, 41.5 kw of it. is needed to powet 
Driving four generators at constant Complex electronic systems on the F-106 Deka Dart. 
speed from a jet engine with a speed Since this power is 400 cps ac, the generators which 
range of almost 2:1 is a problem all provide it must operate at very steady speeds to keep 
: - ; : frequency within +0.2% or 0.8 cps. The system that 
by itself. In addition to this, light does this is made up of an engine-mounted gearbox, 
weight, remote installation, accessibil- a telescoping shaft with a universal joint at each end, 
ity, engine elongation due to thermal and the main gearbox, Fig. | 
expansion, and fore and aft motion of The main gearbox is the real heart of the system. It 
the engine from thrust had to be dealt contains the hydro-mechanical constant-speed drive 
with in designing the system. unit to maintain constant alternator drive speed while 
input to the gearbox varies between 3920 and 7260 
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F-106 GENERATOR DRIVE continued 


rpm. The four generators are flange mounted on the 
main gearbox, which also contains gearing to split the 
input power four ways. Sundstrand Aviation Div., 
Sundstrand Corp. designed and built the gear box and 
other major components of this drive system. 


Engine-Mounted Gearbox 

Power takeoff from the engine is through this gear- 
box, Fig. 2. It is sandwiched between the engine starter 
and the starter mounting pad. Main function of this 
gearbox is simply to provide a power takeoff point 
for the generator drive system while allowing the 
starter to do its job. 

A three-gear train of 12 pitch gears is used to give 
sufficient offset for the main box drive shaft. Input 
to output ratio of the gear train is 43:45. Both input 
and output gears drive through short splined shafts 
which incorporate shear sections to protect the engine 
and the main gearbox in case of severe over torque 
from the starter or from a frozen generator. 

To keep weight down, the gearbox castings are 
ZRE-1 magnesium alloy. This and other weight-saving 
measures such as lightening holes in the gear webs 


kept weight to 14.5 lb. The magnesium castings made 


FIGURE 3. Drive shaft and cover. 


it necessary to use liners in the bearing bores. These 
are pressed-in and pinned. 

This gearbox also incorporates a pump for circu- 
lating its lubricating and cooling oil through the main 
gearbox. 





Groove in gearbox stub shatt (3 baits fit in 


cf locking collor 
groove when drive shattis installed) 


Spline 











FIGURE 4. Quick connect-disconnect system used at 
ends of drive shaft. 


FIGURE 2. Engine mounted gear box disassembled. 


Georbox halves 


Cover plate 
(used when starter 
is not mounted) 
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FIGURE 5. Optical alignment gage cuts checking time 
from hours to minutes. 


Driveshaft 
Because of its weight—300 lb with generators- 
the main gearbox couldn’t be mounted on the engine. 
It had to be mounted on the fuselage structure. Mis- 
alignment, installation tolerances, engine growth from 
heating, and engine fore-and-aft movement due to 


FIGURE 6. Constant speed unit in the main gear box is 
made up of variable-displacement hydraulic pump and 
constant-displacement hydraulic motor. Differential 


principle might be compared to motor at the center of a 
merry-go-round. No current to the motor, rpm = merry- 


Input shaft | Fal 








Motor swash plote 


Shaftt for driving 
governors 


7 — Lorge idler gear 


Driven gear on 
generator shaft 
Swash plate 


thrust variations are all taken care of by a telescoping 
shaft with a universal joint at each end, Fig. 3. 

The cross-type universal joints are nominally 12.20 
in. apart. Stub shafts at both ends are internally 
splined and long enough to compensate for length 
variations of +0.5 in. A telescoping spline in the 
center of the shaft lets it be collapsed 1.2 in. for in- 
stallation and removal. One tooth of this spline is 
wider than the rest so the universal joints will be 
properly aligned when the shaft is assembled. 

An interesting feature of this drive shaft is the 
quick connect-disconnect system. A spring-loaded lock- 
ing collar at each end can be moved 0.15 in. axially 
to release three balls spaced 120 deg apart which fit 
into a groove on each gearbox stub shaft, Fig. 4. This 
speeds removal for servicing of both main and en- 
gine-mounted gear boxes. 

A sheet metal cover over the shaft eliminates any 
danger from the rotating parts. Both cover and shaft 
assembly are within the weight limitation of 5 lb and 
are contained within a 3-in. diam circle. 


go-round rpm. Motor running same direction as merry- 
go-round, shaft speed = motor rpm plus merry-go-round 
rpm. Motor running opposite direction, shaft speed = 
motor rpm minus merry-go-round rpm. And, motor »pm 


is continuously variable in this transmission. 
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F-106 GENERATOR DRIVE continued 


Shaft alignment: A novel optical gaging system, Fig. 
5., was developed for checking alignment of the en- 
gine-mounted gear box output shaft and the main 
gear box input. Ordinarily. this check is necessary 
only after engine installation or structural damage to 
the airplane. 

To use the gage. the driveshaft is removed and an 
optical projector mounted on the engine-mounted gear 
box stub shaft. A target is attached to the main gear 
box stub shaft. With the projector turned on, a dot 
is projected on one of the numbered concentric target 
rings. A mirror is then mounted on the target. The 
mirror reflects the light beam back to another target 
which is integral with the projector. If the spot falls 
within the circle on the projector target with the same 
number as the circle it hit on the other target, align- 
ment is within limits. This system has reduced align- 
ment check time from hours to minutes. 


FIGURE 7. 




















Oil from 
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remote 
gearbox 


Constant speed 
remote gearbox 


forward == 


Main Gearbox 


This unit serves as the mounting for four generator 
units which supply eight forms of electrical power for 
various uses on the airplane. The varying input is 
converted into a constant output speed of 8000 rpm 
for one generator and 12.000 rpm for the other three. 

Constant-speed transmission portion of this assembly 
is a hydro-mechanical transmission, Fig. 6. A rotating 
cylinder block assembly contains a variable-displace- 
ment, axial-piston pump and a fixed-displacement axial- 
piston motor. Displacement of the pump is controlled 
by a governor system. Depending on governor set- 
ting, the pump drives the motor either forward or 
backward and at the speed necessary to maintain con- 
stant output speed. Speed resulting from hydraulic flow 
either adds to or substracts from the speed at which 
the motor is being driven by the input from the jet 
engine. Power is transmitted both mechanically and 
hvdrostatically in this unit. 


continued on page 0% 


Main gear box may be swung down out of the airplane for servicing. 
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1. “High Hardness" gear... 

hardened after cutting. Precision 

processing permits maximum hard- 

ness while holding accuracy with- 
Wagner Gear Drives are built with “High = entomely Gass telereneee. 
Hardness” gears... made from forged 
blanks of alloy steel, carefully hardened 
after cutting. This special process develops 
file-hard tooth surfaces with tough, ductile 
tooth cores ... maintains close-tolerance 
accuracy. High strength with high accuracy 
gives greater capacity, longer wear life than 
ordinary gears of the same size and weight, 
plus maximum resistance to shock. Table 
shows performance comparisons, 


2. Ordinary hard gear... hard- 
ened after hobbing and shaving. 
Hardness limited to maintain rea- 
sonable accuracy. 
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3. Ordinary geor. . . hardened 
before cutting. Hardening limited 
to maintain machinability. 


4. Soft gear... excessive size re- 
quired because of low capacity. 


HARDNESS - ROCKWELL C SCALE 


Positive, powerful, slower than motor speeds should mean 
one thing to you: Wagner Gearmotors. They are built to 
operate for years at peak efficiency. Advanced design and 
rugged construction with a minimum number of wearing 
parts, make this a certainty. Wagner Gearmotors have 
positive oil seals; continuous lubrication of all moving parts; 
extra-high capacity bearings; integral bearing housings; and 
rigid pyramid-mounted cast housings. Extra capacity bear- 
ings give them high overhung load ratings, too. 


Wagner makes both integral-type and all-motor gearmotors, 
speed reducers and shaft-mounted speed reducers. They're 
available in single, double, triple or quadruple reductions 
... horizontal or vertical foot or flange mountings. Another 
important factor: prompt shipment. Standardized com- 
ponents permit immediate assembly of all standard sizes and 
types; you get equipment when you need it. 

Want to know more? Call your nearby Wagner Sales Engi- 
neer; he will be glad to help you select the right drive for 
your application. Bulletin MU-227 gives full information. 


Wasner Electric Corporation 6385 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 
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ROADRANGER transmission has 
10 forward speeds, all shifted 
with one lever. This means syn- 
chronizer shift time must be 
kept from increasing. 


Disks keep 


—s 


¥ 
~~ i ~ _ - 
<ER SSNS, 


shift time constant in 


transmission synchronizer 


ACCURATE TIMING in heavy-duty multi-speed trans- 
missions may rely on the durability of friction disks 
in the synchronizer assembly. One transmission manu- 
facturer, The Fuller Mfg. Co., found that as these 
friction disks wore, their coefficient of friction fell. 
This increased the length of synchronization and de- 
creased shift effectiveness. 

Until recently, these friction disks sometimes failed 


Pgh r RS 


GROOVED FACING helps transfer oil. 


after comparatively low mileage, despite the use of the 
best friction materials available. Today, the develop- 
ment of superior friction materials has extended the 
operating life of synchronizer friction disks, reducing 
maintenance costs. 

Raybestos-Manhattan, Inc., Equipment Sales Div.. 
explored Fuller’s problem and provided semi-metallic 
friction disks which improved synchronizer perform- 
ance by maintaining a consistently high coefficient of 
friction throughout transmission life, and provided 
smoother engagement and greater durability. Past 
service problems from synchronization timing dif- 
ficulties have been virtually eliminated. 

The new friction disks are used in Fuller’s Road- 
Ranger transmission. The assembly, a 5-speed trans- 
mission with closely-spaced ratios and a 2-speed auxili- 
ary with wider-spaced ratios, has 10 forward and 2 
reverse speeds, all shifted with one lever. This is 
unusual, since, traditionally, multispeed transmissions 
needed two gear shift levers to make a similar shift. 

You get 10 forward speeds by using ratios of the 
5-speed section twice—the first time with the auxiliary 
section in low gear, so that ratios in the 5-speed sec- 
tion are compounded by the auxiliary gear; the sec- 
ond time with the auxiliary section in high gear. 

In shifting from one set of 5 gears to the other, the 
synchronization clutch either speeds or slows the 
main shaft, thus synchronizing gears with the shaft. 
On the upshift, the synchronizer must bring the auxili- 
ary drive gear to the same speed as the output shaft. 
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On the downshift, the auxiliary reduction gear must 
be brought to the same speed as the output shaft. The 
change of gear speed in either shift is 314 to 1. 

When upshifting from fifth gear, the synchronizer 
provides an automatic shift from low to high range 
in .4 second. Simultaneously, the 5-speed section is 
shifted into its lowest gear. With the auxiliary sec- 
tion in high range, the lowest gear in the 5-speed sec- 
tion is sixth. 

Timing is important. If the automatic shift in the 
auxiliary section is not completed promptly, the driver 
can, by engaging the front box and the clutch before 
the back box is synchronized, force the friction disks 
to slip continuously. This creates intense heat, invites 
disk warpage, and causes synchronization troubles. 

Slide-by in initial synchronizer engagement due to 
inadequate friction leads to a clashing shift in the 
auxiliary section, which damages clutch teeth. The 
new disks, by maintaining the initial coefficient of 
friction, provide constant, reliable synchronization 
timing in the auxiliary section of the transmission. 

Raybestos-Manhattan, after analyzing the problem, 
prepared sample friction disks for testing in Fuller’s 
Research & Development facilities. The disks were 
tested on laboratory transmission stands which simu- 
lated heavy-duty field operating conditions and over- 
the-road situations. 

The test disks had a semimetallic, grooved friction 
facing of asbestos fibers, copper powder bonded with 
a synthetic resin, friction modifiers, and other fillers. 
The facing was bonded to a steel core. The facing 
was grooved to help transfer oil across the friction 


face, as the clutch facing had to run in an oil spray 
from adjacent gears. The grooving pattern is a 4- 
groove, single lead spiral. 


An endurance test showed what change occurred in 
transmission shifting time at 10,000 shift cycle in- 
tervals. With disks previously used, shifting time 
varied in proportion to the age of the friction part, 


OSCILLOGRAPH measures shift time, 
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with more time required for synchronization as the 
part became worn. As shift time interval increased 
from the desired .4 second to .5, .6, etc., synchroniza- 
tion efficiency decreased. 

The test consisted of 80,000 range shifts, equivalent 
to estimated minimum over-the-road transmission life. 
The entire transmission assembly was mounted and 
shifted through 80,000 range shift cycles—80,000 
shifts up, 80,000 shifts down again. Timing of the 
automatic shift by the synchronizer assembly was 
measured by an oscillograph, recording the time in- 
terval of a complete shift within a few thousandths 
of a second. 

The test showed that: 

e Friction parts blocked solidly both initially and 
after 80,000 range shift cycles. 

e Cycle time remained constant, unlike previous 
materials which deteriorated. 

e Friction parts were durable, with a satisfactory 
wear rate. 

e A constant coefficient of friction was maintained 
beyond 80,000 shifts. 

For field testing, the disks were placed in high- 
speed transmission packs and used in 12 general, 
over-the-road trucks. The transmission, synchronizer 
clutches, and accompanying clutch disks were road- 
tested for 30,000 miles, after which the synchronizer 
was dismantled and the disks inspected. Results: 

e There was no disk warpage from excessive heat 
as in the past. 

e Dimensions did not change, and tolerances were 
not exceeded. 

e Timing, because of a consistently high coefficient 
of friction, was still good. 

Materials formerly tried in the transmission assem- 
bly included sintered bronze on steel, steel on steel, 
sintered bronze on ground steel, and ground steel on 
ground steel. Aad 


DISKS used in synchronizer assembly. 
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FROM WESTINGHOUSE 
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Change gear ratios nght in your 
own plant... Mr. Westinghouse 
and Moduline gear units bring 
simplicity and versatility 

to gearing applications 


The modular design of Westinghouse Moduline* drives saves you time 
and money. Now you can change gears right in your own plant to take 
advantage of changing manufacturing techniques or improved proc- 
esses. No more delays . . . Moduline never becomes obsolete, always 
permits rearranged configuration rather than expensive replacement. 
And maybe you’ve already heard that we’ve stepped up our appli- 
cation assistance and manufacturing and delivery pace, too. We've 
moved our entire gearing department to the Buffalo Motor Plant to 
assure fast and complete coordination on any drive problem you may 
have. For any drive application, call your Man from Westinghouse. 
He’s a drives expert well equipped to represent our Buffalo Division, 
industry's ‘controlled torque”’ headquarters. You can be sure . . . if 

its Westinghouse. 
*Trade- Mark 


One standard wrench is 
all you need to modify 
any Moduline unit. Gear 
pullers have been com- 
pletely eliminated, and 
no special aligning or 
positioning of modules is 
necessary during as- 
sembly. 


Westinghouse 
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By R. P. BURR, Circuit Research Co., affiliate of Photocircuits Corp. 


FIGURE 2. Printed armature (left) with comparable conventional armature. 


PRINTED ARMATURES have fostered a new fam- 
ily of motors that may ultimately be produced inex- 
pensively by automated techniques. Before discussing 
printed motors, let’s look at the conventional design 
illustrated by the cross-sectional view of a large 8-pole 
de motor shown in Figure 1. 

The significant feature is that the whole structure is 
cylindrical. We recognize that the motor shaft passes 
through the large white area in the center of the draw- 
ing, and that the inner or revolving portion is gener- 
ally referred to as the armature. The outer or station- 
ary portion carries the pole structures, which, in this 
case, happen to be those of a wound field. Funda- 
mentally, the air gap separating the rotating from the 
fixed parts is cylindrical, and the direction of the flux 
lines traversing the air gap is radial. 

To visualize one of the most useful forms of printed 
motor, you must discard the cylindrical structure. To 
see why, compare a printed armature with a conven- 
tional armature, Figure 2. The printed armature shown 
has about the same power output as the conventional 
de armature. The disc armature is 3.6 in. in diameter, 
.030 in. thick, and contains no iron. It weighs about 
14 as much as the conventional one. 

Obviously, the simplicity of the disc design prom- 
ises substantial manufacturing economies. The wind- 
ing, essentially a two-dimensional structure, readily 
lends itself to highly-automated production. In plant 


operations at Photocircuits Corp., the armature with 
its windings is produced by skills more closely allied 
to the printer’s art than to fabricating by conventional 
machinery. The windings are made by printing and 
etching copper-coated insulating stock. 


< 
in 
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FIGURE 1. Conventional 8-pole de motor. 
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The flat armature must be placed in a structure with 
a flat, planar or axial air gap. This principle is illus- 
trated in a complete motor, Figure 3. 

Also in Figure 3, you can clearly see certain essen- 
tial features. The disc is shown within a field magnet 
structure. Note that the flux lines run parallel to the 
output shaft and that commutation takes place directly 
on the windings. The armature serves as its own com- 
mutator, or vice versa. 

Figure 4, an exploded view of the same motor, em- 
phasizes the fact that there are 8 magnetic poles 
in this design. These poles are alternately magnetized 
in north and south directions. From any pole face, 
magnetic flux passes through the armature, enters the 
rear soft iron shunt plate, travels circumferentially in 
the iron, re-enters the armature, and passes back to 
an adjacent pole face. 

Since a detailed explanation of the armature operat- 
ing principle would be quite involved, let’s just say the 
winding is an 8-pole disc-shaped development of the 
wave or Gramme ring configuration of de motors. For 
efficiency, you must have a large number of poles for 
the conductor layout. By carefully designing each turn 
shape, you can utilize a satisfactory portion of the disc 
area for torque generation. For example, 70% of the 
copper surface is effective in the motor shown in 
Figure 4. 


Advantages 


The printed motor structure has specific advantages 
which should be considered when evaluating the device 
for a particular application. Let’s outline some of them. 


Low cost. We've already mentioned some of the 
manufacturing economies of the printed motor. Once 
the drawing, tooling. and processing for the armature 





FIGURE 3. Complete printed circuit motor 
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circuit motors practical? 





NOTE: The printed circuit motor evolved from 
an intensive development program by three 
American companies working with the French 
inventors, J. Henry-Baudot and F. H. Raymond 
of the Societe d’Electronique et d’ Automatisme. 
The invention was introduced to this country by 
Printed Motors, Inc., New York. The new electro- 
chemical and printing techniques required to 
make the device commercially practical were per- 
fected by Photocircuits Corp., Glen Cove, N. Y. 
Electrical and electronic engineering were done 
by Circuit Research Co., Cold Spring Harbor, 
N.Y. 











are established, the price of the finished part will in- 
clude very little direct labor cost. 

Eventually—and we emphasize that the state of the 
art today is still far removed from this point—we ex- 
pect the cost of the armature for a 10 hp motor will be 
$20 to $30. The manufacturing operations on the rest 
of the structure are such that it is again fair to assume 
we are close to the cost of the materials in mass pro- 
duction. Conceivably, the cost of the complete motor 
might be $100 to $150. 


Low inertia. The armature has much lower inertia 
than its iron-cored counterpart. The mechanical time 


FIGURE 4. Motor with 8 magnetic poles. 
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More than 50 years of precision gear experi- 
ence is in the design and manufacture of 
every special coupling. Some of the typical 
special designs shown above are adapted 
from the basic, proven Standard Flexible 
Gear Coupling. If you have a particular 
coupling design proslem, contact Sier-Bath 
for immediate expert assistance 

eee oe 

Bath Flexible Ge 

for Catalog C-5 


GEAR AND PUMP CO., INC. 
Member A.6.M.A. FLEXIBLE COUPLING DIVISION 
Founded 1905 = 9252 HUDSON BLVD., NORTH BERGEN, N. J. 
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PRINTED CIRCUIT MOTORS continued 


constant of the motors may be from 20 to 50 millisec- 
onds. Thus, the speed corresponding to a given ter- 
minal voltage may be attained 80 to 200 milliseconds 
after voltage is applied. Special motors may be de- 
signed to respond mechanically to inputs within a few 
thousandths of a second. 


Low inductance. The armature inductance is low, 
with a typical value of about 200 microhenries. There- 
fore, torque appears on the shaft at effectively the same 
instant that terminal voltage is applied. 


Smooth torque and commutation. The armature 
shown in Figure 2 carries 97 conductors. Each one of 
these conductors is used as a commutator bar. Due to 
the large effective number of bars, and due also to the 
fact that no iron rotates in the field, the output torque 
is smooth and free from cogging. This is a happy 
circumstance, since, when coupled with the general 
desirability of running at low speed, it indicates the 
motor is well suited for direct drive. 


High thermal capacity. The printed motor pos- 
sesses good thermal characteristics. The armature con- 
ductors are effectively uninsulated and the disc shape 
is cooled efficiently by radiation to the pole structure 
and by convection due to the centrifugal blower action 
of the trapped air in the gap. The 3.5 in. armature 
design has been subjected to short-duration pulse pow- 
er inputs of 500 watts without ill effect. 


Power capabilities. The continuous torque output 
permissible from the printed motor construction rises 
at a rate proportional to the 344 to 414 power of the 
armature diameter, depending on cooling provisions. 
Typical torque values for various machine sizes are 
plotted in Figure 5. 


Disadvantages 


Many problems still stand in the way of bringing 
this new technique to economical practice. At present, 
there are four main disadvantages: Large air gap. 
mechanical precautions, speed limitations, and _ ter- 
minal voltage. 
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FIGURE 5. Torque values for printed motors. 
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Large air gap. Since the armature contains no 
iron, this automatically means the magnetic air gap Ni th 
is large when compared to a conventional motor where OW ere are 
the copper conductors are immersed in a rotating iron 
core. 3 
The relatively larger air gap means, among other 
things, that either more electrical energy or more mag- 


netic material must be used to excite the air gap to a Versatile 


satisfactory flux density. The ultimate cost of the 


larger air gap is measured either in heating effects or REVERSING 


in dollars, depending on which is more significant. 

We have little data which may be used for com- TRANSMISSIONS 
parison, because the situation is confused by the rela- 
tive value of the motor’s other attributes. For example, 
the field cost of the motor structure shown in Figures 3 
and 4 is around $3.00. Ultimately, the armature is ex- 
pected to cost about $.50. The sum of these figures plus 
the remainder of the structure is modest. You must 
also remember that this) inexpensive motor is com- 


All designed to meet the 
demands for single, space Model 5108 
saving units that reverse under 
>. ; $s full load. The newest, 

petitive with high-performance precision servo com- Model No. 5231, combines 
ponents. 2 speeds forward, neutral, 
reverse and reduction. Models 
5201 and 5108 combine forward, 
neutral, reverse and reduction. 
All are performance proven. 
Technical literature is available. 
Specify model or description 

of potential application. Write 
the Industrial Division, The 
Snow-Nabstedt Gear Corp., 
Hamden, Connecticut. 


Mechanical precautions, It’s harder to avoid dis- 
tortion in the disc armature. We’re trying to get clear- 
ances for a disc, rather than a cylinder supported at 
both ends. End play in the bearings is therefore sig- 
nificant. Furthermore, you must be very careful in se- 
lecting the type of material for the disc. 

Admittedly, these problems are largely solved when 
you know in advance that they exist. However, they 
appear in a different form and to a different degree 
than in cylindrical motors. 





Speed limitations. Printed dc armatures are sus- 
ceptible to eddy-current losses in the copper at high 
speed. The losses appear as a parasitic drag torque 
which increases with speed, flux density, and copper 
thickness. This drag torque is inversely proportional 
to the square of the number of armature conductors. 

These losses are of no practical significance in small 
motors where efficiency is usually subordinated to low 
cost. In large motors, the losses generally mean there roewann 
should be as many armature conductors as possible 3.34 Reduction 
for operating speeds above 1000 rpm. FORWARD 

1.97 Reduction 

Terminal voltage. The printed armature is fun- NEUTRAL 
damentally a single turn winding, so the motor’s oper- ~ 
ating voltage is low. For armature diameters ranging 
from 3.5 to 8.5 in., the motor terminal voltage at 3000 
rpm will be between 6 and 150 volts. The voltage 
levels are well suited to power control devices with SPECIFICATIONS 
semiconductors. MODEL NO. 5231 5201 5108 

In closing this brief summary on the state of the | Reduction Forward 1974 & 3.341 | 3.16) 3.75:1 
art of the printed circuit motor, we'd like to point out | Sate __ Saves 2378 a6; 375.1 
that limits on applications of these motors have yet to Pomec Up * iene zo sm 


. ‘ e 2 Maximum T 1000 in. Ibs. 1000 in. Ibs. 320 in. Ibs. 
be defined. We’re working on ac devices, linear mo- | ieutiean 2400 RPM 2400 RPM 2400 RPM 
tors, new fabricating methods. new materials, and | Long 14" 9Y4” 

° Dimensions Wide a 12’” 10” 
many other developments. It’s reasonable to expect 14%" P 
that industry will eventually feel the impact of these 


new ideas. AAA 


Model 5231 


SNOW-NABSTEDT 
This article was abstracted from a paper presented at a ge Sharamiision Engineers 


the AIEE Machine Tool Conference, Cleveland. 


Circle No. 64 on Reader Service Card 
OCTOBER, 1960 





You Can Use Smaller Motors 


Improve Motor Performance 


THE OLD WAY THE NEW Rawson WAY 


ee REDUCED VOLTAGE STARTING EQUIPMENT ro ACROSS THE LINE STARTING 














5 HP. MOTOR 

SELECTED FOR 

STARTING AND 
RUNNING LOAD 


















































al Features of 


Exclusive all-metal shoes permit higher operating 1. Protects the most delicate equipment by elimi- 
“+~ temperatures, assure longer life. nating starting shock. 
a]. For power applications up to 2,000 horsepower, » No dangerous prolonged surge current when high- 
“8 drive in either direction. “s” inertia equipment is started. 


sl Fluid-smooth starting without the power loss of 
+ 


All-metal shoes never need adjusting, entirely 
‘” fluid types at full load R.P.M. 


mechanical operation assures longer life. 
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... Lower Starting Equipment Costs... 


... Secure Automatic Overload Protection 


With ‘Rawson 
PL 2 
Centrifugal Clutches 


The Rawson is an all-metal centrifugal clutch 
that drives in either direction and provides: no- 
load starts for motors—cushioned starting of equip- 
ment at predetermined R.P.M.—automatic over- 
load protection —slip-free power at normal operating 
speeds—rugged design for applications up to 2,000 
horsepower. 


Results: ‘‘no-load”’ starting decreases accelera- 
tion time and starting current—across-the-line 
starting can be used instead of costly reduced 
voltage equipment — based on lower starting load, 
smaller motors can often be employed —cushioned 


Rawson clutches function as direct-drive clutch- 
couplings (in-line, shaft-to-shaft connection) or as 
indirect-drive clutches through V-belts, chains or 
gearing. They can be furnished with delayed en- 
gagement for standby or dual drive installations. 


Rawson clutches are simple in design, they never 
require adjustment, and are entirely mechanical in 
operation for trouble-free performance. For higher 
efficiency, lower costs, reduced maintenance and 
full protection for even the most delicate equipment, 
specify Rawson centrifugal clutches and clutch- 
couplings. 


starting of high inertia loads frequefitly permits 
using NEMA B or standard squirrel-cage motors 
instead of expensive special high-torque motors— 
delicate equipment is protected by eliminating 
starting shock—jamming or overloading of driven 
equipment will cause the clutch to slip, providing 
protection for motor. 


Ask your Rawson distributor or write direct!y 
to us for your free copy of Rawson Catalog No. 141. 


FORMSPRAG COMPANY 
23587 Hoover Road, Dept. 109 
Warren (Detroit), Michigan 


ORIMSPRAG COMPANY 


Typical torque and current char- 
acteristics of a standard NEMA 
B motor. Because Rawson clutch 
does not fully engage until after 
peak torque speed “‘A”’ is reached, 
motor acceleration time is much 
faster, peak current period is 
greatly decreased and motor 
operates more efficiently “B”’. 
Thus, smaller motors and across- 
the-line starting can be used. 


THERE IS A FORMSPRAG 
OVER-RUNNING CLUTCH 
FOR EVERY 
OVER-RUNNING, 
INDEXING & 
BACKSTOPPING 3 
APPLICATION 


PER CENT FULL LOAD MOTOR TORQUE 
PER CENT FULL LOAD MOTOR CURRENT 
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Rawson Clutches 


Modern Formsprag over-running clutches 
are universally used by automotive, air- 
craft and other industries. They provide 
greatest torque for size and weight, higher 
precision and no measurable backlash. 
Torque capacities range from 50 Ibs. in. 
to 136,500 Ibs. ft. Standard bore sizes 
from 4 " to 12”. Our engineering depart- 
ment will design special Formsprag 
clutches for your unusual applications. 
Write for your copy of Formsprag catalog. 


* No-load starting reduces motor acceleration 
time to a fraction of a second. 


Slip, No Power Loss, No Heat. 


Rugged design and all-metal construction keep 
maintenance requirements to a minimum. 


- Full power at normal operating R.P.M.—No 
K 
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Extensive tests have proved that R/M’s CX Notched 
V-Belt outperforms, outlasts, other makes of belts by as 
much as 8 to 1. And wherever belt flexibility, ruggedness, 
small pulleys and extremely quiet vibration-free running 
are important factors, designers welcome the CX Notched 
V-Belt. Here’s why: 


Fully Molded—Fully Jacketed 
No Cut Notches—No Exposed Sides—No Separation 


eT 
oa 
@ Holds Shape and Effective Length Without Stretch 


Quieter, Smoother, Cooler Running 


The only fully molded, fully jacketed ® Free from Vibration—No Slap, No Hum, No Buzz 
Notched V-belt made. Extremely 


Quiet Running. High Flexibility—No Flex-Cracking 


Increased Drive Life 


Let R/M transmission specialists work with you to help meet your requirements—light or heavy _ 
duty—with new CX* or other dependable R/M belts. 


Ruioze 
“Made for original equipment. Patented. 


ENGINEERED 
RUBBER RAYBESTOS-MANHATTAN, INC. 
... MORE USE MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 
PER DOLLAR 
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Toothed belts double as conveyor belts 


TOOTHED BELTS, well-known for their ability to 
transmit power, are used to convey paperboard sheets 
through a collating machine made by Faustel, Inc., 
Butler, Wis. This collator, installed at Michigan Car- 
ton Co., Battle Creek, Mich., is attached to a cutting 
and creasing machine which perforates and scores 
cereal boxes printed in sheets. 

The collator normally receives 2400 printed sheets 
an hour from the cutter-creaser, separates them along 
perforations into strips, then stacks and collates the 
strips ‘on. a- slow-down belt conveyor where they are 
separated into individual cartons, jogged, and stacked. 
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Power from the collator’s motor goes through a 
variable speed drive to a 5:1 speed reducer which turns 
the driveshaft. The driveshaft, through a 1:1 gear set, 
drives a countershaft. The driveshaft carries 10 pulleys 
driving a set of 10 toothed belts. The countershaft 
also carries 10 pulleys to drive another set of 10 
toothed belts. 

Each of the 20 belts is 1 in. wide. The sets run 
parallel, one above the other. The lower set carries the 
sheets through the collator. The upper belts are a hold- 
down set, pressed against the sheets by an adjusting 
bar with a firm, yet gentle, pressure to keep them 
from slipping. Pressure can be varied by adjusting 
the bar, which, although it’s flat and bears against the 
toothed sides of the belts, spans enough teeth so there 
is no vibration. 

At the infeed end of the belts, there’s about 1% in. 
space between the sets to admit sheets being fed in. 
The adjusting bar brings the belts together near the 
discharge end. Then, at the discharge end, the belts 
again move apart. 

As the sheets reach this point, they are fed between 
separation roils mounted on both the driveshaft and 
countershaft. These rolls are slightly larger than the 
toothed belt sheaves, so their surface speed is greater. 
While that part of a sheet behind a perforation is held 
at a constant speed by the hold-down belts, the part 
ahead of the perforation is speeded up by the separa- 





Sn nCcciticaiais 


IDEAS 


raelatalalti-ye| Countershatt 


Separative rolls 


Separated sheets fed to 
cross conveyor 











Cross conveyor 











tion rolls. As a result, the sheet is separated into 
strips. 

By using 10 sets of belts, it’s possible to distribute 
holding pressure over the entire width of a sheet. Thus, 
when it is separated, this is done in a straight line. 

The strips of cartons drop onto a standard belt con- 


Sheets fed from cutter -creaser 


Pressure adjusting bar 


Main driveshatt 


veyor moving laterally to the toothed belts. This cross 
conveyor is powered by a right-angle gear box driven 
off the output end of the driveshaft. At the discharge 
end of the cross conveyor, the perforated strips are 
separated into individual cartons by other hold-down 
and separation rolls. aaa 


TOOTHED BELTS are driven by pulleys slightly smaller than separation rolls (center). 
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FLAT BELT in belt wrapper 
(above) is shown as wrapper is 
unclamped. At left, belt is 
wrapped around mandre!l as strip 
comes out of mill. 


, 


Photos courtesy Extremultus, Inc. 


Polymer belts pass torture test 


WANT TO TEST power transmission belts for rugged- 
ness? Install them in a belt wrapper for coiling metal 
strip and see how long they last. One belt that’s almost 
indestructible in such an installation is a flat elastic 
polymer belt with leather friction surface. 

Although it doesn’t transmit power in this instance, 
the belt proves it can absorb severe punishment. It 
forces metal strip coming out of a mill to start coiling 
around a mandrel. The strip must be held against the 
mandrel for a full turn, or until it holds itself in place. 

It’s like rolling up a sheet of paper. You form a 
tube, bend your fingers around te hold it, then roll 
it up. The belt wrapper works just like fingers. The 
wrapper belt, in a jaw-like frame, is clamped tightly 
against the mandrel. The strip, fed between the belt 
and the mandrel, forms a coil. After the first layer 
is wound, the wrapper is unclamped. 
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The initial contact of metal against belt is the 
roughest part of the job. The sharp leading edge of 
the strip, moving straight forward, slices into the belt 
as it’s angled down and around. That’s why, on one 
application coiling aluminum, the belts originally in- 
stalled had to be replaced more than one a week. 
They'd shred, and pieces of belting sometimes got 
wound inside a coil, ruining it. 

The leather surface elastic polymer belts don’t shred 
and do not stretch. In fact, after more than 12 weeks’ 
use, they showed little wear and did not require short- 
ening. In addition to the obvious savings in replace- 
ment belt costs, much production time is gained by 
cutting the downtime for changing belts. Furthermore, 
the original belts could only wrap strip less than .150 
in. thick. The polymer belts can handle .200-in. 5052 
aluminum. asa 
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High speed pulley 


Overrunning clutch, electric clutch 


coordinate multi-speed belt drive 


IMPROVED DRIVE DESIGN on the Burgmaster 
turret drilling machines includes a positive, totally- 
enclosed, 4-speed belt drive which basically consists 
of two sovellel sets of pulleys. 

This drive has an electric clutch to engage the high- 
speed pulleys. When the electric clutch is disengaged, 
an overrunning roller clutch picks up the low-speed 
pulleys. The standard drive has a 2-speed motor, thus 
giving 4-speed power transmission to the spindles. 

The turret has either 6 or 8 machining spindles, 
depending on the model. Gear ratios of the individual 
spindles normally varied in 3 speed ranges. This, 
coupled with the 4-speed drive, provides 12 spindle 
speeds. An optional 4-speed drive motor doubles the 
number of spindle speeds to 24. 

Spindle speeds are dial set on the control panel. 
For each spindle station on the machine turret, there’s 
a corresponding knob on the control panel which 
signals the desired speed setting when a spindle is in 
the work position. This control is through limit 
switches that are cammed through mechanical linkage 
to the indexing motion of the turret. 

The machine turret, in automatic hydraulic and 
tape-controlled models, feeds hydraulically and per- 


mits infinitely-variable preselective settings. Improve- 
ments in this system automatically compensate for 
pressure and temperature variations, assuring constant- 
positive feed. 

Manufacturer of the drilling machine is Burg Tool 
Mfg. Co., Inc., Gardena, Calif. Aad 
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BEVEL GEARS help eliminate complicated clutching. 


Diagonal drive simplifies power train 


POWER goes straight to work without high-loss me- 
chanical detours in a drive developed by American- 
Marietta Co., Construction Equipment Div., Milwau- 
kee. 

The drive is used in the Amrol, a steel-wheel roller 
for finished compaction of roads and other paved 
areas. The roller also is used to compact subbase, 
base course, gravel, bituminous, and hot asphalt; and 
for salt, cement, lime, and fly ash stabilization. It has 
two rolls, one drive and one guide, which may be 
filled with ballast. 

To simplify the power train, the main drive com- 
ponents are set diagonally between the rolls. The 
engine, torque converter, reversing transmission, and 
2-speed transmission are set at about a 45° angle to 
the line of travel. This eliminates one 90° turn through 





Bevel geor drive 


Drive roll \ 


complicated clutching and another 90° turn to drive 
the roller. 

Power flows from the engine through the torque 
converter and reversing transmission to the 2-speed 
transmission, which is flexible-coupled to a_ bevel 
gear drive. This comparatively simple bevel gear drive 
provides the direct route to the drive roll. The bevel 
pinion and gear work at a 45° angle, with the bevel 
gear driving directly to a 12-tooth pinion which drives 
a large ring drive gear bolted to the side plate of the 
drive roll. 

This simplified system gives positive power. Shocks 
and wheel-slipping starts are eliminated by the torque 
converter, which matches power and speed to the job. 
The engine is a gasoline developing 73 hp. Road speed 
of the Amrol is 1.5 to 5.5 mph. aaa 
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Coaxial headstock 


delivers top horsepower, smoothness 


A NEW COAXIAL headstock on the Micro-Turn lathe 
delivers maximum horsepower and smoothness at 
infinitely variable spindle speeds from 43 to 3500 
rpm. Variable speeds are provided by a mechanical 
speed variator driven by an ac motor. 

Since the drive gives constant horsepower through 
the entire speed range, high torque is insured at low 
speeds for heavy cutting. A built-in torque-responsive 
mechanism prevents slippage under starting or shock 
loads, while the vibration-free drive assures a fine 
finish and in proves tool life. 

The headstock is designed around a single shaft 
surrounded by a floating type ring and planetary 
gear arrangement. Inherent benefits are: Low inertia 
effect for quicker acceleration and _ deceleration, 
prolonging clutch and brake life; simplified alignment 
further aided by a self-centering effect; and fewer 
revolving parts for greater smoothness and efficiency 
of power transmission. Minimum vibration of the 
transmission is complemented by mounting the spindle 
on three pre-loaded precision bearings that never re- 
quire adjustment. 

The headstock is composed of two sections. The 
back gear unit, which provides high reduction in 
minimum space, operates only at low speeds up to 


400 rpm. For high speeds above 400 rpm, the coaxial 
sections lock into a single unit. The lathe then operates 
without gearing or adjustable belts, directly from 
main drive to spindle. 

Switch between high and low ranges can be made 
without stopping. The electric clutches never have to 
be adjusted. 

Manufacturer: Nebel Machine Tool Corp., Cincin- 
nati, Ohio. aaa 
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Differential synchronizes work, tool speeds 


THE BEATTY-QUICKWORK stamping trimmer, 
which can shear mild steel stampings up to 3/16 in. 
thick, can be adapted to trim rectangular or odd- 
shaped stampings with inside corner radii as low as 
%, in. To work effectively, rotation of the tool must 
match that of the work piece. 

The machine is driven by a variable-speed drive with 
step cone pulleys giving a choice of three speeds. The 
drive powers two vertical spindles through a trans- 
mission which employs a differential. The differential 
provides identical surface speed at either ‘spindle, 
compensating for differences in diameters of the work 
and the tool. 

One of the spindles is movable in a horizontal plane 
by an air or hydraulic cylinder. The other spindle, on 
which the piece part is mounted, is manually ad- 
justable in a horizontal plane by a lead screw. 

Beatty Machine & Mfg. Co., Hammond, Ind., makes 
the trimmer. aaa 
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_BEARINGS 


engineering for both cost and mechanical requirements in the bearing field... 


Bunting can help you identify and procure the bearing or part that 

will do your job at the lowest possible cost. Often a re-examination of the 
actual mechanical needs of a bearing application reveals an opportunity to 
save money in design. Another saving is almost invariably achieved 

by considering ALL the new bearing materials which Bunting 

makes available to you today. Let Bunting help you 

engineer your bearing application in the light of 

modern availabilities. Send in your blueprints 

or ask for engineering counsel. 


Clearly evident is the economy in ok This cylinder gland bearing made This cast bronze cam block, made bs solid cast aluminum gear bearing 
the production of this shifter fork of Bunting Bearing Aluminum is to unusually close limits with very to replace roller bearing for longer 
by Bunting Powder Metallurgy an example of how to save weight fine finish, ts absolutely round and life and lowe st 
The elimination of machine work and money on the cost of large true to size with cost at a feasible 
effects striking cost reduction thick-wall bearings and parts figure 


BUNTING ENGINEERS «««Bunting maintains a staff of bearing engineers whose wide 


experience and specialized knowledge are available to you gratis for study and recommendation 
concerning your current or contemplated bearing applications. 


Write for 
these: 


NO. 158+ GENERAL CATA- 
LOG—Complete listings of 
Cast Bronze and Sintered 
Bronze Stock Bearings and 
Bars and Bunting Bearing 
Aluminum Bars Pocket 
size edition 


NO. 1 « « « ENGINEERING 
HANDBOOK OF POWDER 
METALLURGY—A compre- 
hensive technical treat 
ment of engineering and 
manufacturing of sintered 
metals. bearings and parts 


NO. 46 « TECHNOLOGY OF 
BUNTING BEARING ALU 
MINUM — A _ technical 
treatise on the composition 
of and machining Bunting 
Bearing Aluminum Bar 
Stock 


The BUNTING Brass and Bronze Company - Toledo 1, Ohio - Phone EVergreen 2-3451 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF CAST BRONZE, SINTERED METALS OR ALUMINUM ALLOYS 
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Locknut 


Outer race clamped Outer race floats 
between shoulder and cover plate 


FIGURE 1. Typical bearing installation has both bear- 
ings pressed on shaft. Outer races are slip fit in hous- 
ing, but one outer race is kept from moving axially. 
Other outer race floats (can move in either direction 
axially) to prevent excessive axial loads on both bear- 
ings due to differential thermal expansion of shaft and 
housing or accumulation of tolerances. 


Some fundamentals of .. . 


Bearing mounting design 


SUCCESSFUL operation of an antifriction bearing This article will discuss points two and three—design 
depends on: — and accuracy of the mounting surfaces. However, it 
1. Proper selection for the application doesn’t matter how well this part of the job is done 
2. Correct mounting design if the other points are ignored. There'll be trouble. 
3. Accurate machining of mounting surfaces In a typical bearing installation, Fig. 1, there are 

1. Proper installation two bearings. One of these must be fixed for accurate 

5. Correct lubrication axial positioning of the gear, sheave, etc. mounted on 
6. Adequate sealing of lubricant and_ protection the shaft. After all, one of the important functions of 
from contamination. a bearing is to locate or fix the shaft and whatever is 
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Bearing at left has 1.75” bore, 
while tandem bearing in main 
illustration has 17.0” bore. Yet both 
are standard, cataloged items. 


Over 400 Cataloged Thrust Bearings 


to fit your every need... 


When you need a thrust bearing, no matter how special, 
Rollway is ready with the know-how and the precision machinery 
to design and produce it for you. 

Our engineers will gladly consult with you regarding any 
standard or special-purpose types you need. No cost. No 
obligation. Rollway Bearing Co., Inc., Syracuse. N. Y. 


Complete line of Radial and Thrust Cylindrical Roller Bearings 


ENGINEERING OFFICES 


Select from 7 


ROLLWAY 
Standard Types 


designed, tested and 
ready for production with 
load capacities to 
4,800,000 pounds. 


Ask for Catalog 
PT-659. 


® : 
4 0 LLW ie 4 Syracuse * Boston * Chicago * Detroit * Toronto 


Pittsburgh * Cleveland * Seattle * Houston 
BEARINGS Philadelphia * Los Angeles * Son Francisco 
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FIGURE 2, Where 
the shaft (spindle) 
is stationary and the 
housing rotates, as 
in automobile front 
wheel bearings, in- 
ner bearing race 
should have a slip 
fit on the shaft, out- 
er race, a press fit 
in the housing. 


Snapring Twocapscrews Splitnutand screw Set screw 











BEARING MOUNTING DESIGN continued 


mounted on it so there is no radial or axial movement. 
within close limits. The other bearing should float. 

Float means that the inner ring is fixed axially to 
the shaft but the outer ring is free to move axially in 
the housing. This is necessary to prevent excessive 
axial or thrust loads on the bearings from things like 
shaft expansion or a combination of housing and 
shaft tolerances which will cramp the bearings. In 
general, it’s best to fix the bearing at the drive end 
of a shaft. However, because the fixed bearing must 
carry the thrust loads, it may be better to fix the 
other bearing. This depends on the radial loads of the 
two bearings. If radial loading is low on the bearing 
not at the drive end, fixing it so it carries the thrust 
will tend to equalize the bearing loads. 

When helical gears are used, only one bearing on 
the pair of shafts can be held or cramping can result. 
Shape of the gear teeth will produce cramping unless 
one of the gears can float to the position dictated by 
the teeth in mesh. 


Shaft and Housing Fits 


To prevent uncontrolled creeping or slip, the bear- 
ing ring which contacts the rotating part of a shaft- 
bearing-housing assembly must have an interference 
fit. The ring which contacts the stationary part may 
have a slip fit. The slip fit of one ring greatly simpli- 
fies installation and prolongs bearing life by allow- 
ing that ring to creep at a slow, harmless rate so the 
load is not always applied to the same point on the 
ring. 


Washer Set screw 

FIGURE 3. Some typical ways 
to hold inner bearing rings 
in position axially. Snap rings 
are not recommended for 
heavy thrust loads. Methods 
(b) and (e) are only. swit- 
able for use at the end of a 
shaft. 





Heavy washer Standardnut Lockwasher Nutwith pilot surface 


FIGURE 4. Shaft shoulders must be of correct height. 
Too low a shoulder does not accurately position the 
bearing. Too high a shoulder may interfere with lubri- 
cation or the rolling element spacer. 


In most applications, the shaft rotates, housing is 
stationary, and the load is constant in direction. There- 
fore, the inner ring must be a press fit on the shaft 
and the outer ring will have the slip fit. 

Where the housing is the rotating part and the 
shaft or spindle is stationary, procedure is the op- 
posite. Then, the outer ring must be a press fit in the 
housing and the inner ring a slip fit on the shaft. 
Front wheel bearings of automobiles are a familiar 
example of such a case, Fig. 2. 

There are two other types of conditions, not so 
often encountered, where the load rotates. One of these 
is the connecting rod bearing. In this case, the inner 
ring should be a press fit and the outer ring a snug 
fit. The second case is exemplified by a vibrating 
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FIGURE 5. Shafts must be undercut or have a fillet to let the 
bearing inner ring seat solidly against a shoulder. Too large a 
fillet radius will keep the ring from seating properly. (e). 
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Clearances to permit axial motion 





Stabilizing rings to locate bearing axially 











FIGURE 6. Where shaft diameter 
cannot be great enough to give 
sufficient shoulder, a shoulder ring 
retained by a snap ring can be 
used, 


screen. Here the outer ring is critical. It must have 
a press fit in the housing. 

Amount of looseness or tightness (interference) to 
use varies with both the size of the bearing rings 
and the load. Bearing manufacturers have prepared 
extensive tables covering recommended fits for all 
sizes of bearings, under the different loading condi- 
tions, and different degrees of load. These tables 
should be consulted. But, the information they con- 
tain must often be modified either based on experi- 
ence or just plain common sense. For example, loads 
on identical bearings on the same shaft may vary con- 
siderably, but it would be foolish to machine the 
shaft to a slightly smaller diameter where the bear- 
ing with the lighter load is mounted. 


Axial Positioning and Locking 

For lightly loaded bearings, interference fit of the 
ring may be enough to hold the bearing in position 
after it’s installed. And, it’s possible that the initial 
position could be established by careful measurements 
during assembly. This would certainly be the most 
economical way to mount the bearing from the stand- 
point of cost of shaft and bearing. But, even though 
the press fit is often relied on to maintain position, 


it’s good practice to provide some more positive way 
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Free bearing 


Held bearing 


FIGURE 7. Tapered adapter sleeve used with a tap- 
ered bore bearing locks the bearing securely to the 
shaft without pressing or shaft shoulder. 


of positioning. Shaft shoulders are the most widely 
used method of doing this. A snap ring in a groove in 
the shaft may serve as a shoulder where loads are 
light. Snap rings may also be used to hold a bearing 
in position against a shoulder where thrust load 
against the snap ring is not too high. 

Shaft machining is simplified by using snap rings. 
but it should be remembered that the snap ring groove 
weakens the shaft. The snap ring groove does not. 
however, weaken the shaft to any greater degree than 
would an undercut used when the shaft is threaded 
for a locknut. 

With most larger bearings and where a bearing 
must absorb thrust loads in both directions, a locknut 
and lockwasher are used to hold the bearing securely 
against the shaft shoulder. 

Shaft shoulders must be square with the shaft. of 
correct height, Fig. 4. and there must be an undercut 
or fillet of correct radius to allow the bearing to seat 
properly against the shoulder, Figure 5. In cases where 
the maximum shaft diameter cannot be large enough 
to give sufficient shoulder height, a shoulder ring can 
be used, Figure 6. 

Another method for mounting bearings is with a 
tapered adapter sleeve, Fig. 7. This is used with ta 
pered bore bearings and allows a tight fit on a shaft 
without pressing. A locknut draws the bearing up on 
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the tapered sleeve to clamp the sleeve on the shaft 
and provide the equivalent of a press fit. An advan- 
tage of this method is that shaft tolerances need not 
be so close to give the required fit. On the other hand, 
greater care is required during assembly for two rea- 
sons. First is that axial position of the bearing is 
determined by measurements made during assembly. 
Second, the inner ring of the bearing is expanded dur- 
ing tightening and excessive tightening may reduce the 
internal bearing clearance to a point where the bear- 
ing will be tight. 

There are some special inner ring designs to facili- 
tate locking a bearing to the shaft, Fig. 8. These in- 
clude extended inner rings which fasten to the shaft 
with set screws and an extended inner ring which is 
clamped by an eccentric locking collar acting on an 
eccentric surface on the end of the ring. 

Outer race positioning and clamping methods are 
much like those discussed. Some typical installations 
are sketched in Figure 9. Some of the special outer 
race designs to simplify mounting design are: flanged 
types and those with snap ring grooves in outer races. 
Both flanges and snap ring grooves in outer races 
eliminate the need to machine shoulders in housing. 


Sl 


[ 
y 
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FIGURE 8. Special inner ring designs facilitate 
locking bearings to shafts. Eccentric groove on 
OD of inner ring and ID of collar tighten the in- 
ner ring on the shaft when the collar is rotated, 
top. Extended inner ring, bottom, is locked to the 
shaft with set screws. 
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FIGURE 9. Some typical ways to hold outer bearing rings 


ing be bored straight through without a shoulder. Adapter 
in position axially. Designs (b), (d), and (e) let the hous- 


Housings 

When housings are soft metal or metal with a co- 
efficient of thermal expansion noticeably greater than 
that of the steel from which the bearings are made, 
there are a few special precautions. The usual press 
fit will not be sufficient to hold the outer race in place 
if the housing expands at a much more rapid rate 
than the bearing. 

There are two ways to solve this problem. One is to 
increase the amount of interference when the bearing 
is installed. Interferences of 0.00025 to 0.0005 in. /in. 
OD for ball bearing outer rings and 0.001 in./in. OD 
for tapered roller bearings are usual. When using 
these fits, you must be sure you start with a bearing 
with enough internal looseness. Also, the housing metal 
must be hard enough so it won’t pound out under 
operating loads. And, it’s a good idea to clamp the 
outer ring firmly against a shoulder to help hold it 
in place. 


Second approach is to use a steel liner in the bear- 


sleeve, (d), may be a casting or pressed metal. 


ing bore. Thickness of the liner should be 0.7 times 
(bearing OD)”. The liners must be firmly anchored 
to the housing to keep them from turning. Liners can 
be pressed-in, cast-in, or bolted to the face of the 
housing, Fig. 10. When pressed-in, interference should 
be 0.001 in./in. liner diam., and the liner bore should 
be finish machined after pressing. aaa 


FIGURE 10. Bearing bore liners may be a pressed-in, b 
cast-in, or c bolted to the face of the housing. They 
prevent excessive creep and pounding out of the hous- 
ing due to differential thermal expansion. 
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Gates High Capacity Drive on Blower for Eli Lilly 


SAVED 


For each blower that Roots-Connersville supplied 
for the Lilly Laboratories at Lafayette, Indiana, original 
drive specifications called for 11-groove sheaves using 
standard belts. 

Because 11-groove sheaves were special and time 
was short, the original drive specifications were re- 
examined. Could Gates Super High Capacity V-Belt 
Drives handle the installation better? 

They could — and did. Instead of 11-groove drives, 
regular 6-groove Super HC Sheaves and Super High 
Capacity Belts were shipped from stock .. . arrived at 


The Gates Rubber Company, Denver, Colorado 
Gates Rubber of Canada Ltd., Brantford, Ontario 


67/3" 
97 \|bs. in drive weight 
$119 in drive cost 


in face width 


Roots-Connersville Positive -Displace- 
ment Air Blower on waste-treatment 
facility at Eli Lilly Company’s Labora- 
tories near Lafayette, Indiana. Six Super 
HC High Capacity V-Belts transmit 
power from the 13.2-inch DriveR 
sheave to the 21.2-inch DriveN. 


the job overnight ...saved the situation — as well as 
time, money, space and weight. 
For all users of multiple V-belt drives... 

Gates Super High Capacity V-Belts offer similar 
opportunities to save. These Super HC Drives pack 
the same hp capacity into smaller space — require fewer 
belts, smaller sheaves, shorter center distances. The 
helpful design handbook “The Modern Way to Design 
Multiple V-Belt Drives” is yours for the asking. Just 
ask your Gates Distributor, listed in the Yellow Pages 


in the nearest industrial center. anes 


LE World’s Largest Maker of V-Belts 
RE 


Gates Super 2#¢V-Belt Drives 


same hp capacity 
in smaller “package” 
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WOOD’S POWER 
TRANSMISSION 
PRODUCT NEWS 


NEW, NON-FREEZING VARIABLE 

Wood’s new “SVS” stationary control, variable 
speed drive has positive locking collars and other, 
patented features which eliminate freezing, assure 
easy speed change. No lubrication is required. Uses 
standard v-belts and stock companion sheaves 
Write for Bulletin 6102. 
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NEW, TREMENDOUS SAVINGS 

Wood's new Ultra-V Drives handle up to 3 times 
more horsepower than conventional v-belt drives 
in a given space . .. reduce overall drive dimensions 
as much as 50%... cut weight up to 25% and costs 
up to 30%. Write for Bulletin 9102. 
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POSITIVE ACTION—LONG LIFE 


Wood's Timing Belt Drives provide positive, slip- 
free action. Belts are all muscle. No high initial ten- 
sion, tension devices or lubrication needed. Drives 
are light weight, compact . . . quiet and clean. Wide 
load and speed range. Equipped with famous Sure- 
Grip Bushings. Write for Bulletin 2100. 
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T. B. WOOD’S SONS 
COMPANY 


CHAMBERSBURG, PENNSYLVANIA 


ATLANTA * CAMBRIDGE + CHICAGO 
CLEVELAND «+ DALLAS 
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NEW PRODUCTS 


To get complete information on these products, 
use the Reader Serviee Cards bound into this issue. 


Flexible cushion couplings 


A pan-shaped rubber flexing element 
is the new design feature of two cush- 
ion-type couplings for high speed or 
high torque applications. In the Para- 
flex High Speed coupling (for speeds 
to 5320 rpm), the flexible member 


HIGH SPEED (Pr) 


PLYWHEEL (PF 
is supported on one side by a clamp- 
ring flange with its larger side bolted 
to a taper-bushed steel disc. The 
Para-flex Flywheel type bolts direct- 
ly to the fly wheel of the driving 
engine. Sizes to fit bolt circles of most 
SAE flywheels to 1914 in. diameter. 
Both couplings come in sizes to de- 
liver up to 47 hp per 100 rpm, with 
Taper-Lock bushings to fit shafts to 
| in. diameter. Hubs can be bored to 
order to fit larger shafts. 

Dodge Mfg. Mishawaka, 
Ind. 
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Corp., 


Heavy duty pillow blocks 


Pillow 


spherical 


blocks with 
roller 


self-aligning 
bearings in_ split 
housings come in two series covering 
143 sizes—Series SAF, with two cap 
bolts, and Series SDAF, with heavier 
castings and four cap bolts. All sizes 


have straight bore bearings for 
shouldered shaft or alternatively 
adapter bearings for straight com- 
mercial shafting. Housing seats are 
machined to bearing widths plus %¢ 
in., so that each block may be used 
as a floating unit or with a % in. 


stabilizing ring, as a fixed pillow 


block. Housing design with triple 
labyrinth seals, fits either oil or 
grease or adapts to circulating or oil- 
air mist systems. The spherical roller 
bearings used have land-riding ma- 
chined bronze retainers with open 
end pockets allowing lubricant to 
reach all contact surfaces. Integral 
guide flanges prevent roller skew 
and strengthen the inner ring. 

Torrington Co., Bantam Bearings 
Div., South Bend, Ind. 
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Power takeoff unit 


Called the P-200 Flywheel Power 
Takeoff, it bolts to the engine fly- 
wheel housing of any gasoline or 
diesel engine with either SAE No. 2 
or SAE No. 3 bell housings. It adds 


only 8 in. to the power train length. 
Two speed ratios—1.27:1 and 1:1 
are available in standard production 
models. Power is transmitted from 
engine to vehicle clutch and transmis- 
sion by a shaft running the length 
of the takeoff unit and through a 
helical type gear train to the PTO 
output shaft. Unit can deliver up to 
70 hp without requiring changes in 
other power train components. 

Clark Equipment Co., Automotive 
Div., Jackson, Mich. 
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Torque control device 


Device prevents driven member tor- 
ques from overcoming driving mem- 
her torques by use of a wedge action 
lock bar. This spring loaded bar re- 
mains wedged against an outer lock 
ring unless pressure is applied to 
the input shaft. Sleeve bearings used 


POWER TRANSMISSION DESIGN 





“Sure-Flex” Coupling’s unique design, 4-way flex are... 


A “‘SURE CURE’”’ FOR SHOCK, 
VIBRATION, SHAFT MISALIGNMENT 


Unique design and 4-way flexing action en- 
able Wood’s “Sure-Flex” Couplings not 
only to absorb all types and combinations 
of angular and parallel misalignment and 
end-float .. . but from 5 to 15 times more 
shock and vibration than other leading flexi- 
ble couplings. There are only four basic 
parts which lock together without clamps 


or screws, tightening securely under torque 
to provide smooth, dependable power trans- 
mission. There is no metal-to-metal contact, 
no wear, no need for lubrication or main- 
tenance. “Sure-Flex” Couplings are easily 
installed, unaffected by abrasives, dirt or 
moisture. Operation is noiseless. Get all of 
the facts. Write for Bulletin 5103. 


T. B. WOOD’S SONS COMPANY °* CHAMBERSBURG, PENNSYLVANIA 


SF/160A ATLANTA + CAMBRIDGE 


* CHICAGO + 


CLEVELAND «+ DALLAS 
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Specify 


SPec ON for 


VARIABLE 


SPEED 
DRIVES 


electrical and mechanical 


from ¥2 to 75 hp. 

output speed ranges: 
0-100 to 0-7000 rpm 
smoothly adjustable 
through zero speed 

draw accuracies of .01% 
full torque at zero speed 


These are just some of the 
outstanding characteristics of 
Specon variable speed drives. 
Rugged, reliable and requiring 
minimum maintenance, they permit 
infinitely fine adjustment of 
output speed with accuracies 
approaching fixed gearing. 

Specon drives also feature 
shockless starts and acceleration, 
full reversing, and provide output 
speeds up to 7000 rpm while 
maintaining zero speed features. 


Send -for FREE data booklet on 
Specon variable speed drives. 


STRATOS 


A CLTISIOM OF FAURCHILD ENGINE & AIRPLANE CORPORATION 


INDUSTRIAL PRODUCTS BRANCH 
#242, Route 109, West Babylon, N. Y. 
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PRODUCTS continued 


are heat treated and precision 
ground. Load capacities from 50 to 
26,000 lb-in. Lash on input and out- 
put shafts ranges from 2 to 4 degrees. 
Design can be modified to permit 
input and output shafts on the same 
side of the housing, dual output or in- 
put shafts and other variations. Pin- 
type or Woodruff Key connections as 
required. 


Ann Arbor Bearing and Mfg. Co.., 
Ann Arbor, Mich. 
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Plastic miniature bearing 
packages 
Bearings for military use are sealed 
in oil in plastic blisters of 15 mil 
Butyrate. This prolongs shelf life 
up to five years and prevents any 
form of contamination. For civilian 
customers, a similar system using 
polyester film protects bearings over 
a temperature range from —80 to 
230 F and also greatly lengthens shelf 
life. 

Miniature Precision Bearings, Inc., 
Keene, New Hampshire. 
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Spacer couplings 

Sure-Flex spacer couplings will con- 
nect shafts up to 71% in. apart and 
may be removed without disturbing 
shaft alignment. A two piece rubber 


sleeve has teeth that lock into teeth 
in the flanges under torque. Shaft 
ends fit into the hubs which are at- 
tached to the flange by 4 cap screws 
and easily detachable, so that the 
central flange-and-rubber sleeve sec- 
tion can be lifted out. Angular mis- 
alignment tolerance up to 1 degree, 
parallel misalignment to 1/16 in., 
free end float up to 4 in. Spacer 
couplings are available on special 
order to fit particular requirements. 
T. B. Wood’s Sons Co., Chambers- 
burg, Pa. 
Circle No. 205 on Reader Service Card 





transmission equipment. 





ELIMINATE BREAKDOWNS 
due to OVERLOADING ae 


> y NG ge), 


OVERLOAD 
SAFETY DEVICE 


PAT. APPLIED FOR 


Ideal for use in conveyors, presses, farm machinery, construction 
equipment, material handling machines and applications of power 


@ ALL STEEL CONSTRUCTION 
e@ TORRINGTON NEEDLE BEARINGS LUBRICATED FOR LIFE 


TERRITORIES AVAILABLE FOR DISTRIBUTORS 


DALTON 


gearcompany 
1750 HENNEPIN AVE., MINNEAPOLIS 3, MINN. 


e FEWER PARTS 


Manufacturers of 
GEARS 
SPROCKETS 
COUPLINGS 
ROLLER CHAIN 
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Magnetic clutch transmissions 


Transmissions with electro-magnetic 
clutches provide speed changes and 
reversing under power without cut- 
ting off the power source. Available 


with two to eight speeds, capacities 
from 52 to 750 ft. lb. and wide ratio 
selection (up to 10:1). Manual or 
automatic control of speed changes 
with electric switches, tape, cam or 
other remote controls. 

Western Mfg. Co., Detroit 10, 
Mich. 
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Flame-cut gears 


A natural-gas and oxygen process for 
cutting gears, sprockets, and pinions 
to customer specifications employs a 
“cool” flame that avoids hardening 
the surface and permits tolerances 
of +14 in., —O in shapes cut from 
6-in. plate. Custom gears made this 


way are less expensive than castings 
and easier to machine. Thicknesses 
can be cut up to 28 in. Materials in- 
clude low and high carbon steels, 
manganese and silicon steels, high 
carbon nickel, nickel chromium and 
molybdenum steels. Minimum practi- 
cal thickness is 14 in. for which toler- 
ance is .030 in. 

Reliable Steel Plate Co., Cleveland, 
Ohio. 
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Torque converter transmission 


It’s a 3-element, single stage convert- 
er transmission unit for direct con- 


@PCTOBER, 1960 


nection to liquid or air cooled en- 
gines in the 18 to 35 hp range and 
features a gear type charging pump. 
Oil cooled disc shift clutches pro- 
vide smooth shifting from forward 
to reverse, with a common lubricant 
serving both transmission and con- 
verter. Shaved steel gears for quiet 
operation. The extra-heavy shafts are 
mounted on ball and roller bearings. 

The Prime-Mover Co., Muscatine, 
lowa. 


unit uses inexpensive stamped bear- 
ings, prelubricated at assembly. Seals 
are of neoprene felt. Shaft sizes from 
°4 through 1 in. For light duty appli- 
cations. 

Roberts Mfg., Inc., Salina, Kansas. 
Available with or without frames, Circle No. 209 on Reader Service Card 
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Take-up bearing unit 








LENTY OF 
ULL 
OWER 


ERFORMANCE 


That’s the guarantee you get when 

you put a Tulsa Winch to work . . . because 
Tulsa Winches are precision-made from 
highest quality materials, then tested to 
withstand pulls TWICE their rated capacities. 
They are designed for smoothest 

operation under the most rugged conditions 
... in a wide range of models and 

sizes. Also a complete line of power take-offs. 


TULSA WINCHES 


DIVISION OF VICKERS INCORPORATED 
TULSA. OKLAHOMA 
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PRODUCTS continued 


Step-function reducer 


\ new version of the Insco Speed 
Reductor features a new chassis, oil- 
filled case, improved precision gears, 
bearings and a_ base 
mounting flange. Said to combine the 


redesigned 


advantages of geared and friction 
type reducers, it comes in 5 models 
with 10 ratios of up to 1000:1 which 
can be selected without stopping the 
input shaft. Torque capacity to 50 
oz. in., speeds to 1500 rpm contin- 
uous, 3000 rpm intermittent. Size 
41% in. diameter by 3 in. deep. 
Insco Co., Div. of Barry Controls, 
Inc., Groton, Mass. 
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Wound rotor motors 


New line (NEMA frame sizes 213 to 


326U) reduces both size and weight 


while retaining cast iron housing and 
end bracket construction with large 
size grease reservoirs. Rotor is pre- 
cision wound and has both ends dy- 
namically balanced. Rotor end coils 
are banded with an epoxy fiberglass 
to prevent end coil shorts due to wire 
cutting insulation. Other improve- 
ments include an advanced Class B in- 
sulation system resistant to moisture 
oil and abrasive dust. Open, drip- 
proof or totally enclosed for hori- 
zontal, ceiling or side-wall mounting. 
Louis Allis Co., Milwaukee, Wis. 
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Shaft bearing assembly 


Recommended for applications where 
bearing noise or conducted resonance 





WHAT'S YOUR PROBLEM ? 


Is it any of the following? 


Diminishing output due to a progressive drop.in rpm. 
Too much down-time because of the need for frequent 


adjustment due to belt stretch. 


Excessive maintenance time and expense 


Poor belt and bearing life. 


A drive in an inaccessible or isolated location 


A high-ratio short-center drive. 


MOUNTING FHE MOTOR ON AN “AUTOMATIC” BASE MAY 
PROVE TO BE A SIMPLE AND ECONOMICAL SOLUTION 
ce 


iP 


Motor mounting position and direction of pulley rotation 


are immaterial 


Stock Sizes 

Y4 to 125 HP 

for NEMA frames 
56 through 505 
and 445-U 


AUTOMATIC MOTOR BASE CO. 


WINDSOR, N. 
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Larger Sizes 
for motors 

up to 500 HP. 
and for motors 
having one or 
a Temelehuelereiae 
bearings. 


Lubricant 


| NAME___ 


-— THRUST SPACERS 


Ewo car 


INTEGRAL 
SHAFT 


} 
| 
j 
| 


eS 
a 
POROUS BRONZE BUSHINGS 


are problems, assembly is designed 
to handle radial loads of 25 to 30 
lbs at speeds of 400 to 5000 rpm at 
moderate thrust loads. A reservoir of 
Permawick self-wicking lubricant is 
constantly recirculated by oil 
slingers. Base life of at least 20,000 
hours is predicted. Assembly has an 
outside diameter of 1.181 in. and a 
shaft diameter of .4995 in. in lengths 
up to 6 in. with other sizes planned 
for later production. 

Tann Bearing Co., Div. of Tann 
Corp., Detroit, Mich. 
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THRUST 
\ WASHERS 
\ 


/ 
O1L SLINGER 


Frequency converter 


A brushless frequency converter for 
single phase drive is designed to sup- 
ply 3-phase, 400 cycle power from 
a 60-cycle source. Low slip, single 





Industry’s 


NEWEST 
Production 
TOOL 


MOLYKOTE 
| G 


LUBRICANT 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 

MARGIN OF SUPERIORITY OF MOLYKOTE G 
Write tor your free sample of MOLYKOTE G LUBRICANT 
today. We will aiso send you a copy of our new Bulletin 
126 which gives complete detaris. THE ALPHA. MOLYKOTE 
CORPORATION, 65 Harvard Avenue, Stamford, Conn 
Phone Fireside 8.3724. Plants in Stamford, Conn., 
Munich, Germany and Strasbourg, France 





| THE ALPHA-MOLYKOTE CORP 
65 Harvard Ave., Stamford, Conn 


Please send me a free sample of your MOLYKOTE G 





COMPANY 





ADDRESS. 
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Cleveland’s Master worm principle 
enables exact mating of any 
replacement worm or| gear. .. 


These original Master Worms —our “common 


denominator” of quality—as well as all hobs for each 
size and ratio of Cleveland worm gearing are individually 
produced in our too] room to extremely close tolerances. 
Furthermore, each hob 3 __ is painstakingly checked 
against the master worm —as are all Cleveland production 
worms and gears. 

It’s never necessary to replace Cleveland worms and 
gears in sets. Because, each Cleveland production worm or 
gear is a duplicate of each other. 

A new gear will always mate exactly with an old worm 
and vice versa. Cleveland’s Master Worms are never de- 
stroyed but kept in perpetual stock — always available at 
a moment’s notice. So, you’re guaranteed perfectly fitting 
worms or gears for service and maintenance requirements. 

Get the complete story from your Cleveland Repre- 
sentative, today. Or, write us direct for free Bulletin No. 
405—it gives full engineering information. 


Cleveland Worm & Gear Division 
Eaton Manufacturing Company 


3273 East 80th Street + Cleveland 4, Ohio fs) 
® 


CLEVELAND — 
Speed Freducere- 
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feature by feature... 





MOST EFFICIENT 
VARIABLE SPEED 
PULLEY 


1 Both sides of the driving disk open 
simultaneously and equally to give 
constant belt alignment. 


2 Power is transmitted through sides 
of the belt to a grooved sheave to 
insure maximum efficiency and pre- 
vent slippage. 


Each side of the driving disk is in- 
dependently actuated by its own 
spring, eliminating ratchets, cogs, 
gears or other moving parts 
subject to constant maintenance 
and wear. 


Oilite bronze bushings on frac- 
tional hp. units provide life-time 
lubrication. 


Curved pulley faces maintain full 
contact with belt sides at all times, 
greatly increasing overall efficiency. 


Pulleys are available in a complete 
range of sizes, fractional to 15 hp.< 
full 3 to 1 ratio. Immediate 

delivery from stock. 


Request recommendations 
for your application. Ask i==~ 
for Catalog P-58. ee i 


L = FIRST NAME 

4 IN VARIABLE 
oveye SPEED 
; : — PULLEYS 


LOVEJOY FLEXIBLE COUPLING CO. 


4852 West Lake Street, Chicago 44, illinois 
Telephone: EStebrook 9-3010 
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PRODUCTS continued 


phase motor is integral in a cast alu- 
minum shell with a NoBrush 400 
cycle alternator. No external regu- 
lator is needed. Output is 3-phase, 


4-wire, 120 to 208 v., 2.5 KVA. Di- 
mensions including terminal box are: 
width 137% in., length 1534 in., height 
11 9/16 in. Weight is 147 lb. Other 
ratings in this model, single or 3- 
phase drive, from 125 VA to 3 KVA. 
Georator Corp., Manassas, Va. 


Circle No. 213 on Reader Service Card 


Electric brakes/clutches 


A new line of fractional hp clutches 
and brakes is being produced in two 
sizes: .875 in. diameter with 2 |b.-in. 
torque, and 1.725 in. diameter with 
10 lb.-in. torque. Power is 28 or 90 


iby 


ai 


ay 
~ 


Sew, 


A 
ar } 


Ma Qh EN 
lt - i.e 
ale w 
ww y 
standard. Control units are 
available. Additional sizes are under 
development. 
Haydon Div. of General 
Corp., Torrington, Conn. 


volts 


Time 
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Squirrel-cage motors 


Design feature of these motors is 
an epoxy winding encapsulation 
which is applied under vacuum to 
surround each wire in slots and at 


coil ends to produce a solid homog- 


eneous mass. The new line is said 
to provide open motor performance in 
applications usually needing enclosed 
motors. Motors come in NEMA de- 
signs A, B, C and D, 3 or 2-phase, 
1 through 125 hp ac for 1, 2, 3 or 4- 
speed constant or variable torque op- 
eration. All standard voltages and 
frequencies. 

Howell Electric Motors Co., 
Howell, Mich. 
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Right-angle drive 

For heavy-duty applications, this 
package drive delivers 8 hp at 1100 
rpm. Design data gives weight 18 lbs, 
shaft diameter 1 in., shaft extensions 


234 in. Housing dimensions are 61 
in. x 814 in. x 4 in. Other design 
points include 8620 hardened spiral 
bevel gears, double sealed ball bear- 
ings and stainless steel shafts. 

Crown Gear Div., Harrington & 
Richardson, Inc., Worcester, Mass. 
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Postless reducers and 
gearheads 


Whole number ratios, accurate to 
within .5%, are the feature of a line 
of Buord Size 11 reducers and gear- 
heads. They come in over 190 stock 
ratios from 7:1 to 5950:1 with a 
fractional ratio of 514:1 also avail- 
able. Units measure 1.420 in. overall 
with an output torque of 75 oz. in., 
starting torque .005 oz. in. and back- 
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FALK and STEELFLEX are Registered Trademarks 


by as much as 5Q)% 


The FALK Spacer Coupling is specially designed for quick installation or 


removal without disturbing the driving or driven unit. This feature can save 
you up to 50% in disconnect-reconnect time when critical equipment— 
a process pump, for example—needs repair or replacement. 


Here’s another saving: with the FALK Spacer Coupling, you can quickly 


realign shafts without the usual loss of operating temperature! 


And still another: you can remove or reinstall the FALK Spacer as a unit 
without draining the lubricant. 


Because of its exclusive grid-groove Steelflex design, the FALK Spacer 
can accommodate residual misalignment—parallel, angular, or (most 
important) both. Also, it provides torsional resiliency that cushions shock 


and vibration. Thus it saves wear-and-tear on your connected equipment. 


To prove these claims and enjoy these savings, install a FALK Spacer 
on one application—and see for yourself. Consult your FALK Representa- 
tive or Authorized Distributor. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 


Representatives and Distributors in many principal cities. 
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EASY AND QUICK TO INSTALL, 
DISCONNECT OR RECONNECT 
First, mount shaft hubs to allow proper 


distance between hubs; then, align driv- 
ing and driven units. 


Second, compress Spacer to fit space 
between hubs and tighten cap screws to 
pull spacer hubs into the registered fit. 


To disconnect, reverse the second step. 
No draining of lubricant necessary. 


The heart of the FALK Spacer 
.. the basic Type F Steelflex 


Write for Service Manual 4838 


..4 good name in industry 





PRODUCTS continued 


lash 30 minutes max. Input, output 
and pinion shafts are all heat-treated 
#416 stainless. Gears are +303 
stainless. Bearings, shielded through- 
out, are ABEC-7, with bronze bear- 
ings available. 

Dynamic Gear Co., Inc., Amity- 
ville, N. Y. 
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Internal expanding brakes 


A lever-actuated cam forces the lined 
shoes apart against the inside of the 
revolving drum. Springs return the 
shoes to their former position when 
the lever is released. The drum may 
be welded or fastened with cap 
screws to sprocket, wheel hub or 
adapter flange. The stationary brake 
mechanism fastens to the axle. 


Mounting plate bolt circles are 3 in. 
diameter, positioned to take flange 
type bearings if needed. Comes in a 
variety of bores and widths, with 
an adapter for mounting on axles 
with set screws and keyways. 
Fairbanks, Morse & Co., Magneto 
and Engine Accessories Div., Beloit, 
Wis. 
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Flexible Coupling 


Model GH heavy duty coupling is 
produced in sizes from 35 to 700 hp 
at 1800 rpm for shafts up to 54% 
in. diameter. Interlocking jaws are 
separated by a load cushion to avoid 
metal contact and reduce vibration, 
shock loads, and misalignment. Re- 
movable individual inserts, held in 
place by a steel collar, can be re- 
placed without disturbing driving or 





LUBRICATES 
@ ROLLERS 

e@ BUSHINGS 
@ BEARINGS 
INSIDE & OUT 


~ CHAIN LUBE” 


GOES ON LIKE OIL—STAYS LIKE GREASE 


EXACT TENSIONING 
with adjusting slot 


driven units. Inserts available for all 
operating conditions and government 
specifications. 

Gerbing Mfg. Corp., Elgin, Ill. 
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Miniature components 


Available in Precision 1, 2, and 3 
‘tolerances and conforming to mili- 
tary specifications, this redesigned 
line comes in 5/64 in., 3/32 and 1g 
in. shaft sizes and includes gears, 


shafts, differentials, ball bearings, 
collars, spacers, gear plates and other 
components for prototype or produc- 
tion use. 

PIC Design Corp., East Rockaway, 
N. Y. 
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WILL NOT: 


e@ DRIP 
e@ FLY OFF 
e@ DRY OUT 


IT’S WATERPROOF. THE PERFECT LU- 
BRICANT FOR ALL CHAIN SIZES. ASSURES 
LONG, TROUBLE-FREE PERFORMANCE— 
LOWER MAINTENANCE COSTS. COMBATS 
RUST AND MOISTURE. 


THE McGLAUGHLIN OIL CO. 


3750 E. Livingston Ave. Celumbus 13. Ohio 


FREE SAMPLE CAN SENT WHEN REQUESTED ON 
COMPANY STATIONARY 
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Rotating arm per- 
mits controlled 
tensioning at any 
point on a 360 
degree arc, with- 
out changing 
base. 





NEW! 


UNIVERSAL 
DRIVE 
TENSIONER 


Takes up slack in chain and belt drives.. 


\ Easy to adjust for fine control tensioning 


Model-25S: *15°9° 


Reduce horsepower losses through 
belt slippage , eliminate shock load- 
ing on chain drives, increase the 
life of your equipment with the 
Universal Drive Tensioner. Two bolt 
mounting makes it more adaptable 
to machine frames. For single drives 
2” long shaft furnished . . . also 
available are 3” and 4” long shafts 
for multiple width drives. This unit 
is also ideal as idler bracket in gear 
train, Contact your distributor or 


write... Patent Pending 


BREWER MACHINE & GEAR CO. 
1441-43 N. 2nd St., St. Lovis 6, Mo. 
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THE AssOcIATION OF BEARING SPECIALISTS 
is an organization of carefully qualified, ex- 
pertly staffed, thoroughly reliable firms 
dedicated to the important task of supplying 
America’s finest brands of bearings and power 
transmission equipment to industry! 


e If your operation demands prompt, efficient 
service on replacement parts... 


ssocialed for 


e If you require the counsel and advice of experts 
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Clutton, New Jersey 
Corpus Christi, ae 


Dallas, Texas 
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Denver, Colorado 
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Batuth, Minnesota 
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eI Dorado, Arkansas 
Eureka, California 
Fairbanks, Alaska : 
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Grand Rapids, Michigan 
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associated for ‘ 


in bearings and power transmission equipment.. 


e@ If you want to be assured of the right part... 
at the right time from readily available in- 


ventories ... 


make it 


point to contact your 


member of ABS. 
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Hibbing, Minnesota 

Pee eg Park, New Jersey 
Houston, Texas 
Indianapolis, Indiana 
qumey City, ow dereey 
Kansas City, Missouri 
Keamey, Nebraska 


Lake Charles, Seuletane 


Lakeland, Florida 
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Little Rock, Arkansas 
Ailied-Arkansas Beearir 


Long Island City, New York 
Bobker Bearing 


—- Angeles, California 
Louisville, Kentucky 
Lubbock. » Texas 
Midland, Texas ‘ 
Milwaukee, Wisconsin 
Minnonneis, Minnesota 
Monroe, Leviclena 


Bearing & Supply 
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New Orleans, Louisiana 
New York, New York 
Newark, tlenh Denniy 
Oakland, California 
Odessa, Texas 

Okiahoma City, Oklahoma 
Omaha, Gttante “ 
Orlando. Florida é 
Phoenix, Arizona 
Pittsburgh, Seemtateenth 
Pittstield, Massachusetts 
Pocatello, idaho 

Port Arthur, Texas 
Sacinaw, * sora ge 

— Leule, Missouri 


St. Paul, Minnesota 


nearest 
’ io 
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Salt Lake City, Utah 


San Antonio, Tones 


Seattle, Washington 

+ perry Louisiana : 
Sioux Falls, South Dakota 
Sentesiein. South Carolina 
Spokane, Washington 
Tampa, Florida 

Toledo, Ohio 

Trenton, New Jersey 
Troy, New York 

Twin Falis, ity 

Tyler, Texas 


y 


Westbury, New York 


Wichita, Kansas 


Wilkes-Barre, Pennsylvania 


PRODUCTS continued 
Air controlled variable 
transmission 


An air control provides remote or 
automatic speed control over an in- 
finite range. Speed may be set by 
manual air valve or by a signal gen- 
erated by a variety of pneumatic 
transducers. Control is worked by a 


VY = ~ 


la 
fiw 4 


pinion driven by a rack mounted on 
the piston of the pneumatic actuator. 
Pinion shaft carries a steel cam cut 
so that equal changes in the air pres- 
sure signal will produce equal 
changes in speed. Movement of this 
cam causes axial movement of a con- 
trol ring which engages three tapered 
rollers supported in a carrier joined 
to the motor shaft. Pinions fixed to 
the large end of the rollers engage a 
ring gear on the output shaft. Con- 
tact pressures between the rollers 


! 

| 

I 
Ss 
x. 
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and traction ring develop centrifu- 
gally, allowing speed changes with the 
transmission running or stationary. 
Available with several styles of built- 
in reducers and a variety of motors. 
Also with micrometer, remote mi- 
crometer, and electrical controls. 

Graham Transmissions, Jnc., 
Menominee Falls, Wis. 
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AC generators and 
motor generators 


A new line comes in ratings from 5 
KW through 100 KW in open type 
construction with stator-excitor regu- 
lators. Inherent regulation to +10%, 


or magnetic amplifier regulation to 
+1%. Another line of brushless ac 
generators in dripproof construction 
are rated at 5 KW at 1800 rpm 


through 100 KW at 1800 rpm, with 
inherent regulation. Totally enclosed 
fan-cooled types are rated at 5 KW 
at 1800 rpm through 50 KW at 
1800 rpm. These brushless generators 
can handle high intermittent low pow- 
er factor loads with minimum voltage 
dip. 

Lima Electric 
Lima, Ohio. 
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Motor Co. Ince.. 


Retaining ring pliers 

The Truare No. 12 pliers can be 
used in two ways—to compress in- 
ternal type rings for insertion into 
a bore or housing or to expand ex- 
ternal type rings for fitting around 
a shaft. An adjustment of the pivot 
pin on which the two halves of the 
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| MORE DESIGN FREEDOM 


LIFE ® 


Horizontal or vertical drives; inputs 


from either side; right, left, top or bottom 
outputs. A size and type for every 


application. Ratings from 1/20 to 400 h.p. 


Ratios up to 10,000 to 1. 

Compact precision-built Abart Speed 
Reducers make the most of your 
power. Simplified trouble-free design and 
construction assure lower operating and 


maintenance costs. 


Write today for Abart's fact-packed 
pocket size speed reducer catalog. 
See the results of 30 years of 


careful specialized study on thou- 2 | 


sands of speed reduction problems. —_| 


ABART GEAR and MACHINE CO. 


CHICAGO 50, ILLINOIS 


4833 WEST 16th STREET 7 


Provide precise, positive motion transfer 
through several planes simultaneously with NEW 
no cable slippage...no complicated gearing. 

Unlimited center-to-center selection for min- 
iature and sub-miniature assemblies in servo 
systems, gyro systems, special cameras, 
electronic equipment, and small precision 
instruments. Less weight, cost, maintenance 

—wider tolerances. Designed to operate 
around minimum 7-tooth sprocket with root 

diameter of .250 inches. Chain pitch 

.1475 inches; Weight .45 oz. per lineal ft. 
Material: stainless steel, or other materials. 
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123 E. Montecite Avenue, 
Sierra Madre , California \ 


“transfer 


without 


complicated 


* gearing... 


SIERRA MINIATURE MECHANICAL 
CHAIN AND SPROCKETS... 


CATALOG 


Contains useful 
application data, 
specifications, 
tables on chain 
pitch and sprocket 
sizes, suggestions 
for calculating 
center-to-center 
distance. Write 
for yours today. 


T M. REG 


ee ee ee eee 
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Us) PowerGrip \\\x: 


BELTS from the Power Unlimited complete belt line 


Sun Oil Company obtains positive results 


The octane requirements for cars are 
determined by the Sun Oil Company 
with scientific accuracy. The octane 
ratings of motor fuels are in turn deter- 
mined with precision. Nothing is left 
to chance. This is why the motorist can 
pull up at a Sunoco station and obtain 
the correct octane blend for his car. 


All of this predetermination is done on 
precision equipment whose universal 


joint drive shaft is connected to a dyna- 
mometer by a 1%” pitch U.S. Rubber 
PowerGrip “Timing”® Belt. In the 
words of a company scientist, these 
belts were selected because they give 
foolproof, positive drive transmission 
and do not require lubrication, main- 
tenance or attention. Anything less 
would interfere with the precision of 
the testing equipment. This is the ex- 
perience that has caused innumerable 


Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


OCTOBER, 1960 
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with U.S. PowerGrip “Timing” Belts 


design engineers to specify PowerGrip. 


This is the belt that has made possible 
the development and production of 
hundreds of appliances and equipment, 
ranging from sensitive electronic de- 
vices, office machinery, household 
equipment and gigantic production 
machinery. One way to get expert and 
instant power and transmission advice 
is from the U.S Distributor 


In Canada: Dominion Rubber Company, Ltd. 





PRODUCTS continued 


pliers turn sets the tool so that the 
tips come together or spread apart 
when the handles are pressed. The 
pliers can be used for shafts and 
housings from .125 to 1.375 in. diam- 
eter, depending on ring type. A larg- 
er size, the No. 34, will handle sizes 
from .434 to 2.0 in. 

Truare Retaining Rings Div., 
Waldes Kohinoor, Inc., Long Island 
City, N. Y. 
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Low carbon bearing balls 


Intended for lower cost precision 
bearing assemblies, these balls are 
made from S.A.E. 1010-1020 steel 
carburized and tempered to a mini- 
mum surface hardness of R.C. 60. 
Balls are held to AFBMA Grade 50 
and Grade 25, for which diameter 
tolerances are .000050 in. and 
000025 in. Range of sizes initially 
offered is from 1/16 through %4 in. 

Pioneer Steel Ball Co., Inc., Union- 
ville, Conn. 
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Synthetic instrument grease 


A lithium soap grease called Anderol 


L-793 is for instrument type appli- 
cations over a temperature range of 
—75 F to 300 F. Base fluid is a medi- 
um viscosity diester oil that leaves no 
deposits on precision parts and pro- 
tects them against rust. Available in 
1 and 5 lb cans, 14 oz. cartridges, and 
35, 100 and 400 lb drums. 

Lehigh Chemical Co., Industrial 
Lubricant Div., Chestertown, Md. 
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Light-weight air clutch 

Weighing 15 lb, the Model LW ai: 
operated clutch is for use with 
motors up to 5 hp at 1800 rpm. 
Clutch is self-adjusting, has anti- 
friction bearings, requires no rotary 





MAXIMUM TORQUE 
(130 TO 220% OF NORMAL OPERATING ToRBUE 


NORMAL 
OPERATING 
TORQUE , 





/\ ToRQue 





TORQUE AT 
FULL STALL 
106% TO 135% 
OF NORMAL 
OPERATING 
TORQUE) 





Add this Safe controlling device 


to your equipment 


with GLEASON- 


TORMAG., 
Magnetic DRIVES 


It’s the best way to prevent motor burnouts, 
broken machine parts, product spoilage, produc- 
. . GLEASON-TORMAG Drives 
with permanent magnets give you a “cushion” 
on every installation that will minimize overload 

shocks, reduce heavy starting loads, prevent 


tion downtime . 


Compare these 


joint, and is a combination motor 
sheave and clutch. Sheave is designed 
to fit the new 3V belts for a com- 
pact drive arrangement which gives 
shockless starts without overheating. 

Horton Mfg. Co., Inc., 
apolis, Minn. 


Minne- 
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Spring wrapped slip 
clutches/brakes 

A line of slip clutches and brakes has 
48 in. oz. slip elements designed to 
withstand continuous slip for a 
minimum of 500 hours at a rated 
power dissipation of 4 watts. The ele- 


ment producing slip is a stepped 
spring. Inside diameter of the small 
step fits tightly over the input drum. 
Outside diameter of large step is as- 
sembled tightly in the bore of the 


Oil-Rite 
CONSTANT LEVEL 
OILER 


| 





OD IMO OSIM O 








j Ol LEVEL 





Protects bearings by 
automatically maintaining 
a constant oil level. 


Only Oil-Rite Constant Level 


BETTER DESIGN FEATURES! Oilers bring you all these 


desired 


New top filler cap —- no 
need to remove reservoir 


Rugged reservoir construc- 
tion — reduces breakage es 


Remote mounting if 


Extra-high surge level 


damage from jams and stalls, and permit 
motor operation without over-heating and 
damage. No fluids, particles, seals, brushes, 
or exciters to require maintenance. 

Add this protection now — write on your company 


construction 


greatly improved features. 

There are many applications 
where they can be used advan- 
tageously to maintain oil at a 
constant level. Ring oiled and 
anti-friction bearings, gear box- 
, pillow blocks, pump hous- 
ings, etc. are only a few ideal 
installations. 

Let us show you how these 
and other new Oil-Rite de-- 
velopments can save you costly 
maintenance and down time 
through better lubrication, 


Complete application engineering service available. 
Send for FREE catalog today. Pe 





letterhead for new catalog TP260 and engineering 
suggestions. 


TORMAG PRODUCTS Division 


N.- Plankinton Ave Milwaukee 3 


OILING SYSTEMS © VALVES 
DISPENSERS ® OIL GAUGES 
CHAIN OILERS © OIL CUPS 


CORPORATION 
2329 Waldo Boulevard, Manitowoc, Wis. 


Representative n Principe Citie 7 
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output drum. Rotation of the shaft 
in one direction causes the coils in 
contact with the input to grip tight- 
ly and the coils inside the output bore 
to contract and produce slip. Rota- 
tion in the opposite direction re- 
verses the action of the spring parts 
and the input drum slips. The clutch 
can thus give the same or different 
torque capacities for the two direc- 
tions of rotation. Torque levels where 
slippage occurs are independent of 
each other. Standard units have ratios 
of up to 10:1, with ratios of 100:1 
available in special designs. 

Machine Components Corp., Jeri- 
cho, N. Y. 
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Modified ac motor 


The 364U ac drip-proof motor, with 
ratings from 20 to 40 hp, comes in a 


modified version that has a splash 
resistant enclosure, a bearing cap, 
labyrinth seal on the output shaft, 
double shielded ball bearings and 
high dielectric insulation windings. 

Sterling Electric Motors, Inc., Los 
Angeles, Calif. 
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Sprocket clutch 


Clutch action of a_ sprocket-type 
clutch is locked if required by two 
14 in. bolts. Clutch has a case hard- 


ened sprocket and full sleeve sup- 
ported bearing. Models from 9 to 14 
teeth, fitting 4, 54, 34, 7g in. shafts. 
Automatic Steel Products, Mer- 
cury Clutch Div., Canton, Ohio. 
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PLUS ; 
PROTECTION 
AGAINST 
OVERLOAD 


Maxitorag 


overload release clutches 


Designers and builders have found MAXITORQ Overload Release Clutches the ideal way to provide 
dependable protection against overload conditions. 


Unlike such devices as shear pins, the MAXITORQ Overload Release Clutch requires no dis- 
assembly or replacement after functioning. Once the cause of overload is removed or corrected, 
the machine may be re-started at once. Furthermore, MAXITORQ Overload Release Clutches 
may be adjusted for pre-determined overload protection. 


In addition, users enjoy the proved advantages of the MAXITORQ Floating Disc Clutch ... smooth, 
positive engagement and release . . . “floating” neutral with no drag or heating ... easy manual 
adjustment. 


We will be glad to give you the benefit of our long and successful 
experience in clutch and brake design; the overload release clutches 
are only one of many advanced MAXITORQ developments in both 
manual and electrically operated applications. Ask for literature, 
or outline your problem... write Dept. PT. 


THE CARLYLE JOHNSON MACHINE CO. 
MANCHESTER ec CONNECTICUT 
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If you use fractional hp 
drive assemblies... 


A RAMPE NYLON FIBERGLAS 
PULLEY OR SPEED REDUCER 


can save you 33% 
or more per unit 





Cost savings on precision molded, 
nylon reinforced fiberglas parts 
can easily amount to one-third — 
or more. Rampe Variable Pitch 
Pulleys and Speed Reducers add 
extra chemical and wear resist- 
ance, impact strength, self-lubri- 
cation for hard-to-reach installa- 
tions. Durable, proved in scores of 
production applications. Fighting 
high costs? Send for details and 
prices today. 


Immediate delivery from stock. 


RAMP E mec. co. 


14915 WOODWORTH AVE., CLEVELAND 10, OHIO 


CUA wt 4 OU bj Le), | 
UNIVERSAL 


Ist choice 


for dependable 


power transmission! 


Power take-off at an angle required? 
Precision Universal Joints are preferred 
because of exclusive design 
features: manufactured of aircraft 
Need more 
information ? 
Clip this ad and 
attach to your 
letterhead for 


FREE folder. 
PTD-I0 


steel, uniformly hardened and 
machined to precise tolerances. 
Same size ports are interchangeable. 
Available blank, bored, broached, 
threaded, cross drilled or tapped 
according to your exact 
specifications! 


PRECISION TOOL & MFG. CO. of Illinois 


1305 S. LARAMIE AVENUE / CICERO 50, ILL. 
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F-106 GENERATOR DRIVE continued from page 26 


Total weight of the gearbox unit is 110 lb. This 
does not include the four generators which mount on 
it, of course. 


Governor system: Output frequency is sensed and 
compared with a standard frequency source. Current 
from a frequency comparator circuit creates a mag- 
netic field which acts on two governor valves. One 
governor valve gives proportional control of the pump 
swash plate angle to maintain constant output speed. 
The other governor is a limit device which functions 
if the other malfunctions to put the pump swash plate 
at its minimum angle, and operates a pressure switch 
to take the generators off the lines. The same pressure 
switch works in conjunction with the proportional 
governor to keep the generators disconnected if an 
underspeed condition exists. 


Lubrication 


Four pumps in addition to the one in the engine- 
driven gearbox are used for operation, lubrication, 
and cooling of the drive. The generators are also oil 
cooled. 

MIL-L-7808 synthetic oil is used for lubrication and 
hydraulic fluid. Total flow rate is 10.5 gpm. Engine 
air bleed into the main gear box maintains 5.0 psia 
minimum at pump inlets to prevent cavitation at high 
altitudes. A cooler keeps oil temperature below 275 F. 

Rotation of the engine starts the scavenge pump in 
the engine-mounted gear box. Pressure from this pump 
opens an anti-drain valve in the inlet to the main gear 
box. Oil from the reservoir can then flow to the start 
and cooling pump inlets. Oil from the start pump 
charges the cylinder blocks to start the transmission 
rotating. 

Rotation of the transmission output shaft then drives 
cooling pump, charge pump, and the main gear box 
scavenge pump. The cooling pump supplies oil to cool 
the generators and engine-mounted gear box, and to 
lubricate the engine-mounted gear box. All return oil 
is to the sump of the main gear box. Drive end bear- 
ings of the generators are lubricated by oil mist in the 
main gear box. 

Magnetic chip detector drain plugs are used in each 
gear box. An 80 micron filter protects the hydraulic 
pump and motor. 


Installation 


The main gear box with generators installed is 
shaped to fit around the lower surface of the engine. 
The whole assembly may be swung down out of the 
aircraft for servicing or replacement of gear box or 
generators, Fig. 7. It swings on the outboard mount- 
ing bracket. 

To lower the box, the access door is opened, the 
drive shaft disconnected, hydraulic and air lines dis- 
connected, and two inboard mounting bolts removed. 
The gear box may then be lowered by cable from a 
crank hoist bolted to a fuselage structural beam. In- 
stallation is just the opposite. A safety latch on the 
inboard mount keeps this all from happening acci- 
dentally. asa 
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A NEW LINE OF 


ANNOUNCING ractiona Horsepower 


hg ee eet FSI A 
a aawae 4 — 6) 


SPRING 


ARMATURE 


If you’re now using mechanical brakes 
or clutches, Haydon makes the oper- 
ating advantages of electrical types 
available, at a practical price. If you’re 
already using electrical clutches or 
brakes, Haydon offers you improved 
performance plus substantial savings. 
Write today for data sheets. 


TIMING MOTORS 
TIME AND TORQUE CONTROLS 
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ELECTRIC BRAKES 
and CLUTCHES 


offering you — 


HIGHER TORQUE PER UNIT SIZE THAN OTHER 
COMPARABLE MODELS 

HIGH QUALITY AND PERFORMANCE AT LOW COST 

These important advantages in both price and performance 


are the results of Haydon’s manufacturing know-how — 
plus development and use of improved magnetic materials. 


Precision Haydon fractional horsepower electric brakes, 
clutches and clutch couplings are produced in two sizes: .875” 
diameter with 2 Ib-in torque, and 1.725” diameter with 10 Ib-in 
torque. Brakes and clutches are eager at 28 volts or 90 volts 


standard. Control units are available. Additional sizes are under 
development and will soon be available. 


WwW DIVISION OF GENERAL 
HAYDON TIME CORPORATION 


3334 EAST ELM STREET 
TORRINGTON, CONNECTICUT 


1.725” BRAKE 


875” BRAKE 


75” CLUTCH 


1.725” CLUTCH 


| 
| 





LITERATURE on drives and components 


To get free copies of the following literature, 
use the Reader Service Cards bound into this issue. 


V-BELT DRIVE . . . Super Wedge 
Drives are said to reduce drive size 
up to 50% and drive costs up to 20% 
with no loss in hp. Catalog SW-1 
tells Also selection 
tables, hp ratings, sheave dimension 
tables, and instructions 
covering belts, sheaves and bushings. 
Maurey Mfg. Corp., Chicago, Ill. 
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how. includes 


installation 


CONTROLLED-TORQUE PUL- 
LEYS .. . Data sheet gives the me- 
chanics and specifications of two 
models in the Torque-Master “Red 
Cap” series. Model #54 is rated at 
up to 50 in. lb. for 4% hp at 1750 
rpm; model #64 up to 100 in. lb. 
for *4 hp at 1750 rpm. A second 
sheet tabulates performance details 
of the XB-150 torque limiter. Torque- 
Master Div., Roberts Aircraft En- 
gine Co., Burbank, Calif. 
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TORQUE CONVERTORS... single 
stage types and convertor-transmis- 
sion packages are described and 
specified in Bulletin No. 511. Pack- 
age units provide automatic torque 
multiplications in all gear ratios so 
that sudden load increases can be 
handled without shifting gears. Ca- 
pacity range is to 300 hp and up to 
650 lb-ft of torque. Twin Disc Cluich 
Co., Racine, Wis. 
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FORM WOUND MOTORS... of 
150 hp and up have windings ap- 
plied in successive layers of sili- 
cone rubber over pre-dipped coils to 
form a uniform sheath that’s then 
welded into a homogeneous material 
resistant to chemicals, heat, oils, de- 
tergents etc. Bulletin F-2022 gives 
all the details. U. S. Electrical Motors, 
Inc., Los Angeles, Calif. 
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TIMING DRIVE BULLETIN 

gives a method, with the minimum 
of mathematics, of selecting a drive 
to fit any application. Five sets of 
for drive-width selection 
simplify calculations. A standard tim- 
ing belt catalog is the only other out- 
side reference needed. Method is il- 
lustrated by a sample problem. 7. B. 
Wood's Sons Co., Chambersburg. 
Pa. 
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curves 


ADJUSTABLE SHEAVE ... a multi- 
ple-groove variable speed sheave with 
infinitely adjustable pitch diameter 
between maximum and minimum set- 
ting. A patented locking collar fixes 
the flanges at the desired pitch diam- 
eter. Catalog MVP-101-A describes 
and illustrates. Browning Mfg. Co., 
Maysville, Ky. 
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CHAINS AND SPROCKETS... 
Catalog has 168 pages of informa- 
tion on 14 of the most popular types 
of chain used in industry. Also cov- 
ers hub classes, sprockets, attach- 
ments and drive chain data. Jeffrey 
Mfg. Co., Columbus, Ohio. 
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SPECIAL PULLEYS? 


NAGEL-CHASE 
CAN HELP! 


Special low cost step down pulley designed 
and produced in quantity by Nogel-Chase 
Stamped metal hub with built-in oil reservoir 
replaces usvol solid metal hub 


Write for 
Catalog 








Red Kieg 


Quality and Precision 


‘SPUR AMO HELICAL GEAR SPECIALISTS 
OMGIMATORS OF ROTARY SHavING 
AMD ELUPTOND TOOTH FORM 


ANS) 


SPUR and HELICAL 


to Your Specifications 


~ © Experimental Units 
» Pilot Runs 
Moderate Production 


Ask for Bulletin GL-1B 


The NAGEL-CHASE MFG. CO. *"“cwcos'ta‘u"” 
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NATIONAL BROACH & MACHINE CO. 
5600 St. Jean «* Detroit 13, Michigan 


Circle No. 38 on Reader Service Card 
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INSTRUMENT SPUR GEARS ... 
technical booklet +5 in this series 
outlines specifications on low inertia, 
custom made, certified military type 
fine pitch spur gears. Also detailed 
is a standard stock specification 
numbering system which covers all 
basic variables (number of teeth, 
pressure angle, diametral pitch etc.) 
and is said to save time and costs 
by use of standard stock gear blanks. 
PIC Design Corp., East Rockaway, 
N. Y. 
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HIGH TEMPERATURE MOTOR 
. .. has a working ambient tempera- 
ture range of —65 F to 600 F. Four 
page Product Bulletin PS-8A con- 
tains performance curves, outline 
drawing, engineering data and a 
section on special design features. 
Airborne Accessories Corp., Hillside, 


N. J. 
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SPEED VARIATOR ... for motors 
from 34 to 10 hp uses Thyratron 
tubes to convert ac to de power. 
Rectifiers vary armature and/or field 
voltage to give a wide stepless range 
of motor speeds. Bulletin GEA-7019 
has 8 pages of illustrated information 
on applications, standard features 
and modifications for user’s specific 
needs. General Electric Co., Sche- 
nectady, N. Y. 
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RARE EARTH METALS... . 24-page 
booklet describes and defines the 
properties of sixteen high purity 
metals such as vanadium, titanium, 
niobium etc. Illustrates machines and 
research equipment and includes 
property-analysis charts. Lunex Co., 
Pleasant Valley, Iowa. 


Circle No. 310 on Reader Service Card 


ELECTRIC EQUIPMENT CATA- 
LOG .. . has 300 pages divided into 
25 sections covering heavy duty 
equipment specifications and prices. 
Includes an easy estimator in each 
section for pricing. Gives data on 
motor ratings and generally accepted 
industrial control definitions. Con- 
tinental Electric Co., Cincinnati, 


Ohio. 
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LINDBERG 
ENGINEERING 
USES 102 
WINSMITH 
SPEED 
REDUCERS 


on their Roller 
Hearth Furnaces 





Lindberg Roller Hearth Solution 
Treating Furnace, showing 
some of the 101 Winsmith 
Model 2CB Reducers which drive 
the rolls. An additional Model 
7CT is also installed. The 
heating chamber of this furnace 
is 100 feet long with 40 feet 

of quench chamber. 








LINDBERG ENGINEERING COMPANY of Chicago is a leading manufacturer 
of heat treating furnaces. When they designed this one to handle 4,000 
Ibs. of aluminum extrusions per hour, specifications called for 101 
speed reducers to drive the rollers. They selected Winsmith for compact 
size, rating and their record of past performance. Lindberg is a long-time 
Winsmith customer. They describe the relationship this way..."““We 
have used Winsmith Saleicuan for many years and have found their 
reliability and ruggedness ideal for use with our heat treating furnaces.” 
Lindberg Engineering is another one of the leading American 
manufacturers who specify Winsmith Speed 
Reducers for most applications from 


1/100 to 85 hp.—in ratios from 
1.1:1 through 50,000:1. 


WRITE TODAY for complete 
selection information and 
engineering data. You'll see 
for yourself why it pays 

to standardize on Winsmith. 


MBER 
ef ba 


WINSMITH, INC. 
28 Sixth Street, Springville, (Erie County), N. Y. 
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AC MOTORS... 
government specifications for air- 
craft and missile electro-mechanical 
linear and rotary actuators, servos, 
pumps and valves. Data sheet 107-2 
gives the details on hp, torque, speed, 
duty cycle, weight and size. Lear, 


Inc., Grand Rapids, Mich. 
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designed to meet 


BEARING DATA SHEETS... con- 
tain complete dimensional specific a- 
tions and load factors for Series R2, 
R3 and R4 instrument bearings made 
to ABEC class 7 tolerances. Miniature 
Precision Bearings, Inc., Keene, N. H. 
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MOTOR SELECTION GUIDE . 
GED-3909A is a 3 by 7 in. card for 
quick reference to frame size (182 
to 445U) and book price for ac 
motors from 34 to 125 hp. Tabulated 
data for both dripproof and totally 
enclosed, fan-cooled squirrel cage, 
horizontal motors. Motors are 3- 
60 cycle for 208-220/440 or 
550 volts. General Electric Co., Sche- 
nectady, N. Y. 
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SPEED 
SELECTOR 


YARINBS. © 


Machine Tools 


Speed Selector Sheaves can 


: Ad 


Materials Handling 


Wide Speed Range! Low Cost Sheaves 


STEEL, CAST IRON COLLARS 

. specifications for all sizes up to 
4-15/16 in. bore diameter and two 
new miniature sizes for shafting 1/16 
and 1/32 in. diameter are included 
in Bulletin No. 2638. Explains and 
illustrates action of self-locking socket 
set screw fitted to all steel collars 
and smaller sizes of split cast iron 
types. Also describes optional Nylok 
self-locking screw feature for plain 
cup or flat point set screws. /ndus- 
trial Fastener Div., Standard Pressed 
Steel Co., Jenkintown, Pa. 
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J 
GEAR AND REDUCER CATALOG 


. has 246 pages of information 
on sizes, ratings and specifications 
of complete company line. Products 
covered include: 1414 and 20-degree 
pressure angle spur gears, bevel, 
mitre, worm and worm, spiral bevel 
gears and racks and sprockets. The 
Hi-Line more than a 
hundred other varieties of reducer 
from small fractional to 25 hp are 
also featured. For free copy, write 
on company letterhead to: Ohio Gear 
Co., Cleveland, Ohio. 


series and 


A SHEAVES 


rela igel sy ole mol 
Variety of Machines 


Equipment 


BEARING UNIT CATALOG ... 
No. 60 illustrates and specifies bear- 
ing cartridges, pillow blocks, (in- 
cluding jack-shaft types) and self- 
aligning take-up units, among other 
products. Tabulates dimensions and 
load ratings, rounds out data with 
line diagrams. Roberts Mfg. Co., 
Salina, Kansas. 
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LEVELING MOUNTS ... and vibra- 
tion isolators are the subjects of Bul- 
letin 60-04 (mounts) and Bulletin 
59-04-12 Construction, 
dimensions and methods of applica- 
tion of series LM mounts and series 
6300 and 6550 isolators are illus- 
trated and described. Barry Controls, 
Inc., Watertown, Mass. 


(isolators) . 


Circle No. 318 on Reader Service Card 


BEARING CATALOG . . 101 
contains 16 pages of / tam data 
on 15 bearing ‘types, ranging from 
standard stud, bore and flange bear- 
ings to garage door rollers, nylon 
rimmed bearings and the Rollset line. 
General Bearing Co., Inc., Mineola, 


N. Y. 
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Veelos stays TIGHT 


You never have to tilt or reset a motor, or tear down 
outboard bearings to replace a set of v-belts, when 
Veelos is installed on a drive. 

Veelos stays tight—maintains the right tension to 
operate your machines at top efficiency. And, if 
adjustment of an individual belt should become neces- 
sary, all you do is add or remove a link or two—a job 


that takes minutes instead of hours. 


With unique Veelos link construction, you get uni- 
form power transmission, no slippage, no wasted 
power, no uneven belt and sheave wear. Get the full 
story of how Veelos-equipped drives assure maximum 

machine operation—send for a free 
Veelos Data Book. 


MANHEIM 
Manufacturing & Belting Company 
Manheim 9, Penna. 
There's no substitute for quality! Insist on 


give your machines or equip- CATALOG 
ment extra wide-range speed FREE! 
control on fixed centers. Effi- WRITE 
cient, rugged, simple to use — TODAY 
low in cost! Write for Illustrated 

Bulletin. - 


SPEED SELECTOR INC. 


P. O. BOX 312-P rs CHAGRIN FALLS, OHIO genuine Veelos—made only by Manheim. 
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DO YOU HAVE THE BEST 
CHAIN SELECTION 


For Efficient Operation 
of your installation? 


Without correct size 

chaining, you are risking 

the chance of breakdown that can 
severely set back production and 

result in loss of profit and payment 

of overhead on unproductive machinery. 


Consult Acme’s Engineering Department for 
assistance in selecting the proper chain for your instal- 
lation. By taking into consideration such factors as horsepower 
to be transmitted, size and speed of shaft, space limitations, etc. this will 
determine the standard size of chain required to do the job best. This size 
or any other can be obtained off-the-shelf from your local Industrial 
Distributor. 


Your Industrial Distributor can supply you promptly with Acme Roller 
Chains in 12 standard sizes from 14” pitch to 214” pitch. He has the full 
cooperation of our Engineering Department. Contact him. 


LDIF, 
a 5 2 


S > 
A 
— 


MN 


Write Dept. 28-0 
for new ill. 100 page cata- 
log with engineering section. 


RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES 





ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE 
COUPLINGS, ATTACHMENTS. (Special and Standard) 


(’I in UE on 


MASSACHUSETTS 
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Circle Reader Service Card from this list for New Product information or Literature 








NEW PRODUCTS Postless reducers and gearheads . .217 
A : Dynamic Gear Co. 

start on page 54 circle no. Internal expanding brakes 

Fairbanks, Morse & Co., 

Magneto & Engine Accessory Div. 
Flexible coupling 

Gerbing Mfg. Corp. 
Miniature components 

PIC Design Corp. 
Air controlled variable 


Flexible cushion couplings 
Dodge Mfg. Corp. 
Heavy duty pillow blocks 
Torrington Co., Bantam Bearing Div. 
Power takeoff unit 
Clark Equipment Co., Automotive Div. 
Torque control device 2 transmission 
Ann Arbor Bearing & Mfg. Co. Graham Transmissions, Inc. 
Plastic miniature bearing packages 204 AC generators and motor 
Miniature Precision Bearings, Inc. generators 
Spacer couplings Lima Electric Motor Co., Inc. 
T. B. Wood’s Sons Co. Retaining ring pliers 
Magnetic clutch transmissions . .206 Truarc Retaining Rings Div., 
Western Mfg. Co. Waldes Kohinoor, Inc. 
Flame-cut gears 207 Light-weight air clutch 
Reliable Steel Plate Co. Horton Mfg. Co. 
Torque converter transmission . . .208 Spring-wrapped slip clutches/ 
The Prime Mover Co. brakes 
Take-up bearing unit 209 Machine Components Corp. 
Roberts Mfg. Co. Modified ac motor 
Step function reducer Sterling Electric Motors, Inc. 
Insco Co., Div. of Barry Controls, Inc. Sprocket clutch 
Weund reter motere Automatic Steel Products, 
Leute Ale Ca. Mercury Clutch Div. ; 
Shaft bearing assembly Low carbon ball bearings 


- : - Pioneer Steel Ball Co., Inc. 
Tann Bearing Co., Div. of Tann Corp. Synthetic instrument grease 
Frequency converter 


Cosneter Coss Lehigh Chemical Co., 
stein Industrial Lubri Div. 
Electric brakes/clutches ee Sees in 


Haydon Div. of General Time Corp. LITERATURE 
i 1 


Squirrel-cage motors 

Howell Electric Motors Co. start on page 70 circle no. 
Right-angle drive 

Crown Gear Div., V-Belt drive 

Harrington & Richardson, Inc. Maurey Mfg. Corp. 








this new Brook 
totally enclosed 
fan cooled, 
single phase 
motor has 


The BRAWN is in the rugged design, producing cool operation and long service life 
and in the housing, which keeps out dust and moisture . . . and the external fan 
which blasts cooling air over the heat dissipating fins on the housing. 
The oo is in the external centrifugal switch which positively disengages when 
P motor has attained pre-set speed. Switch is on outside 
of motor for accessibility . . . just remove cap. No need 
to disassemble the motor or remove it from line for 
switch repairs. Same switch fits all sizes of motors .. . 
1 to 5 HP. 
You get real economy where dust, fumes or moisture 
are a problem. Dealers everywhere. Send for literature. 


‘ SINCE 1904 
Worlds Most Respected Motor’ 
BROOK MOTOR CORPORATION 


3302-04 W. PETERSON AVE., CHICAGO 45, ILL. 
IN CANADA: BROOK ELECTRIC MOTORS OF CANADA, LTD 


250 UNIVERSITY AVENUE, TORONTO é ELECTRIC 
MOTORS 
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Controlled torque pulleys 
Torque-Master Div., 
Roberts Aircraft Engine Co. 

Torque converters 
Twin Disc Clutch Co. 

Form wound motors 
U. S. Electrical Motors, Inc. 

Timing drive bulletin 
T. B. Wood’s Sons Co. 

Adjustable sheave 
Browning Mfg. Co. 

Chains and sprockets 
Jeffrey Mfg. Co. 

Instrument spur gears 
PIC Design Corp. 

High temperature motor 
Airborne Accessories Corp. 

Speed variator 
General Electric Co. 

Rare earth metals 
Lunex Co. 

Electric equipment catalog 
Continental Electric Co. 

AC Motors 
Lear, Inc. 

Bearing data sheets 
Miniature Precision Bearings, Inc. 

Motor selection guide 
General Electric Co. 

Steel, cast iron collars 
Industrial Fastener Div., 
Standard Pressed Steel Co. 

Gear and reducer catalog 
Ohio Gear Co. 

Bearing unit catalog 
Roberts Mfg. Co. 

Leveling mount 
Barry Controls, Inc. 

Bearing catalog 
General Bearing Co. Inc. 





P\Sp ge) 7 wal o 
CLUTCHES AND 


TRANSMISSIONS 
FOR EVERYTHING THAT MOVES 


CUSTOM DESIGNED to rigid specifications; 
engineered and operation-tested to meet the 
highest performance standards; then mass 
produced to match production schedules. 24 
years” —— supplying special — 
and tr to 

of —-> golf carts, industrial equipment, 
helico -almost anything that moves. 
Write er iedeotelion on Salsbury clutch and 
transmission engineering service from 
“product design to assembly line.’ 


SALSBURY 


eon 2 Beko Mamen, | 





1161 E FLORENCE AVE., LOS ANGELES 1, CAL. 
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products described and advertised in this issue. 
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Facts at 

your 
fingertips 

The most modern Reader 
Service Department in the 
publishing industry, staffed 
and trained to help readers. 
Automatic equipment proc- 
esses your requests and 
shoots them on for fulfill- 
ment within hours after 
receipt. The materials you 
want get to you — fast. 


These cards are your tickets to 
this prompt service. Use them 
tp secure details about any 
item in this issue that has a 
key number, For instance: 


ADVERTISEMENTS — a show- 
case of the latest in compon- 
ents, equipment & techniques. 


NEW PRODUCTS — brief de- 
scriptions of significant new 
products and materials. 


PRODUCT APPLICATIONS — 
brief reports on successful ap- 
plications of recently devel- 
oped products and materials. 


NEW LITERATURE — offerings 
of new catalogs, data books, 
price lists, and other valuable 
reference material, 





More Load Capacity! More Design Flexibility! 


ORANGE seaceo 
Cage /ywe NEEDLE BEARINGS 

















Full Length Rolls 





Only Orange construction provides effective sealing with- Effective Seal Design a 
out reducing roll length or load carrying capacity. Note 
the proportion of roll length to race, compared with other 
types. You get the full load capacity of Orange Cage Type 
Needle Bearings—plus the economy and efficiency of cant and acts as a vent to prevent 


built-in Neoprene seals to keep dirt out and lubricant in. displacement of seal if additional 
lubrication is added through 


holes provided in races. 


This provides positive exclusion 
of foreign matter, retains lubri- 





TWO Bearing Lengths for Design Flexibility 
—plus advantages of Orange Cage Design 





The Orange cage design GREATER GREASE 
assures constant contact GAPAGITY 
with entire length of roll 

periphery to provide the ul- 


timate in guided rolls and Cte I ae, 
Available with single or double seals resistance to skewing. . sf 


Adequate space around rolls 

Only Orange offers Sealed Cage Type Needle Bearings in provides exceptional capac- 

TWO bearing lengths for each shaft diameter. Both bearing ity for lubrication. GUIDED ROLLS 
lengths have full-length rolls in proper proportion to race, 
providing maximum load-carrying capacity. Thus, you have 
greater flexibility in meeting load, space and design require- ° 

ments. Other sealed needle bearings offer only one bearing Stocked in popular sizes from Yo” to 4” shaft diameters. Other 
length, with shorter rolls and less capacity. sizes will be added as volume requirements are established. 








Write for new, detailed brochure giving engineering data, construction, dimensions, etc. 


ORANGE ROLLER BEARING CO., Inc. 


‘e}-9-N. Leg 552 Main Street, Orange, N. J. 


Needle Bearings—Staggered Roller Bearings 


ROLLER BEARIN GS Journal Roller Bearings—Thrust Roller Bearings 


Cam Followers 
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HELP YOURSELF .... 


Every issue of PowER TRANSMISSION DEsIGN offers a gold mine 
of design product, application and industry information. Prod- 
uct facts, catalogs, data books, manuals: the latest facts for 
your engineering and purchasing files are yours for the asking. 
Just circle what you want on one of the Reader Service Cards 
bound into this issue. 


1 OUT OF EVERY 212 inquirers fills out a Reader Service 
Card incorrectly. Correct names and addresses help insure 
quick receipt of material requested. 
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